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HacTOJimaTa KHura ce pa3npocrpaH5iBa cbo6oaho npn c/ieflHMTe ycjiOBun: 
HkiTaTe/iMTe MMaT npaBo: 

- fla M3no/i3BaT KHuraTa m yHe6HMTe MaTepna/in kt>m nea v\nv\ Hacru ot tax 
3a BCJiKaKBM ue/in, BK/iKiHMTe/iHO p,a vv\ aa npoMemiT cnopefl cbomtc 
HyxflM m fla vv\ M3no/i3BaT npn M3B"bpiuBaHe Ha KOMepcwa/ma aefiHOCT; 

- fla M3no/i3BaT cope KOfla ot npuMepnTe m fleMOHcrpaunnTe, BK/iKDneHM K"bM 
KHuraTa v\ yHe6HMTe MaTepna/in v\i\v\ TexHM MOflMcJjMKaunn, 3a BcnKaKBM 
Hy>KflM, BK/iK)HMTe/iHO v\ b KOMepcua/iHM cocfrryepHM npoflyKTu; 

- fla pa3npocTpaH5iBaT 6e3n/iaTHO HenpoMeHeHM Konna Ha KHuraTa v\ yne6- 
HMTe MaTepna/in b e/ieicrpoHeH v\s\v\ xapTneH bv\/\; 

- fla pa3npocrpaHJiBaT 6e3n/iaTH0 opurnHa/iHM m/im npoMeHeHM nacTM ot 
yne6HMTe MaTepna/iM, ho caMO npn m3pmhhoto cnoMeHaBaHe Ha M3TOHHMKa 
m aBTopMTe Ha cbOTBeTHun tckct, nporpaMeH ko/\ v\s\v\ flpyr MaTepna/i. 

HuTaTe/iMTe HUMaT npaBo: 

- fla pa3npocrpaHflBaT cpemy 3armamaHe KHuraTa, yne6HMTe MaTepna/in 

M/1M HaCTM OT TAX (BK/lKDHMTe/lHO MOflMCjjMUMpaHM BepCMkl), KaTO M3K/lK)He- 

Hue npaBM caMO nporpaMHunT koa; 

- fla npeMaxBaT Hacroammi /inueH3 ot KHuraTa v\s\v\ yne6HMTe MaTepna/in. 



Bcmhkm 3ana3eHM MapKM, M3no/i3BaHM b Ta3M KHura, ca co6ctb6hoct Ha TexHMTe 
npnTe>KaTe/iM. 



Ocf)Mi4Ma/ieH caMT: 
www.devbq.org/dotnetbook/ 

ISBN 954-775-505-6 
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HAMMOHA/1HA AKAflEMIIfl flO PA3PAEOTKA HA COOTYEP 



/leKTopMTe 



AKafleMMATa 



» CBeTSIMH HaKOB e 

npenoflaBaTe/i no cbBpeMeHHM 
cocfrryepHi/i TexHO/iornki b CY 
"Cb. K/lMMeHT OxpuflCKki". 

Tom e aBTop Ha fleceTKM Ha- 
y4HM n TexHMMecKM ny6/iMKa- 

UMM M HflKO/lKO KHMTM, CBtp- 

3aHM c pa3pa6oTKaTa Ha cocf)Ty- 
ep, 3apafln KoeTO e TbpceH 

ZieKTOp M KOHCy/lTaHT. 

CBeT^MH e pa3pa6oTHMK c flt/i- 
roroflkiiueH onuT, pa6o™/i no 
pa3HOo6pa3HM npoeKTM, pea/iki- 

3kipaHM C pa3/lMMHM TeXHO/lOTklM 

(.NET, Java, Oracle, PKI m ap.). 

I1pe3 2004 r. no/iynaBa Harpa- 
flaTa A>koh ATaHacoB" ot 

npe3MfleHTa Ha Bt^rapun Te- 
oprn ritpBaHOB 3a npuHOca My 

KbM pa3BMTMeTO Ha MHCpopMa- 
UMOHHMTe TeXHO/lOrMM M MH- 
Cf)OpMai4l/|OHHOTO 06li(eCTBO. 

» MaprHH KynoB e M3- 

nt/iHMTe^eH flkipeicrop Ha cfinp- 
Ma "KoflATecr", b koato ptKO- 
BOflu pa3pa6oTKaTa Ha cucTeMM 
3a ynpaB/ieHne Ha KaMecTBOTO 
m aBTOMaTM3aumi Ha cocfrryep- 

HOTO npOM3BOflCTBO. 

MapTMH e onuTeH zieicrop m 
cep-n/icpkiukipaH ot MafiKpococJrr 
pa3pa6oT4MK no nporpaMi/ue 
MCSD m MCSD.NET. 

» /JpyrH MHCTpyKTOpM C 

6oraT onuT KaTO npenoflaBaTe- 
/iM m nporpaMMCTM. 



» HauMOHa/iHa ato/jeMMa no pa3pa- 
6oTKa Ha cocpTyep (HAPC) e ueHTbp 
3a npo0ecnoHa/iHO o6yHeHi/ie Ha co0- 
TyepHM cneuna/incTM. 

» HAPC npoBe>Kfla 3afl"bJi6oHeHi/i Kyp- 
coBe no pa3pa6oTKa Ha co0Tyep i/i CbB- 
peMeHHM co0TyepHM TexHO/iornn. 

» npefl/iaraHM cneuna/iHOCTn: 
.NET Enterprise Developer 
Java Enterprise Developer 

» KanecTBeHO o6yneHne c mhoto 
npaKTMnecKM ynpa>KHeHna 

» 3aB"bpujBaTe caMO 3a 3 Meceua. 

» rapaHTHpaHa pa6oTa c/iefl ycnew- 
ho 3aB"bpujBaHe! 

» npo0ecMOHa/iHa cepTi/i0i/iKau,i/ifl! 

» BE3n/lATHO! 

YMMTe 6e3njiaTHO, rmamaTe c/iefl KaTO 
3aB"bpujMTe m 3anoMHeTe pa6oTa. 

CTMneHflMM OT CO0TyepHM 0MPMM. 
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enepwK npejjnara kdmiohehth 
2a yCKOpGHai palpaGoTKa us 
COtpTy&pHH npMJlQJKeHMH. 

ripoBytfTHTe Ha Tencpwtc hmst aa ucn aa 
ynecHBT HsrpaMviaHeTD h noaq-bprca- 

ncto Ha no-prariH, KopnopaTHBHH ye6 h 

HHTpaHfiTCRHTQHe. 



enepHK r.a-d-COntrQls 6 Haw- 
nuiHMftT u MK&aaTHHeH Ha6ap 

OT COtpTyepHM KOMIIOHBHTH 33 

ASP.NET. rojoonnoam Ha rpoQjecw- 
OHanHCTHire Aa paapaGorear y@€ npn- 

nowRHHfl c (pyHKUH^HanHOTO €oraTCT- 

RO H blrp.lVIHa Ha TpaflMUHOHHH flfiCJi- 

TOII npMJia**MMH. r.a.d. controls ce 
npa^-fiara ate B*pcnn a-a Microsoft 
Sharcpoint. Microsoft Content 
Management Server, DotNctNuke h 
ASP. NET 2,0. 
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Ha paspaSoTMMLiMTe Ha cotfnyep 
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Et/irapcKa acounaunsq Ha pa3pa6oT4MUMTe Ha coc|DTyep 
(5APC) e HecronaHCKa opraHM3aunfl, koato noflnoMara npo- 
cJDecnoHa^HOTO pa3BMTne Ha 6"b^rapcKMTe coc|DTyepHM cneun- 
a/iwcn/i npe3 o6pa30BaTe^HM v\ Apyrn MHnunaTHBn. 

5APC pa6oTM 3a HacbpnaBaHe o6MAHaTa Ha onuT Me>Kfly pa3- 
pa6oT4MUMTe m 3a ycbBtpujeHCTBaHe Ha TexHkue 3HaHmi v\ 
yMeHMfl b 06/iacTra Ha npoeKTupaHeTO v\ pa3pa6oTKaTa Ha 
coc|DTyep. 

AcounaunflTa opraHM3npa cneukia/iki3kipaHki KOHCJDepeHUMM, 
ceMMHapn m KypcoBe 3a o6yneHwe no pa3pa6oTKa Ha coc|DTy- 
ep m coc|DTyepHM TexHO/iorww. 

5APC opraHM3npa cb3flaBaHeT0 Ha HaukiOHa/iHa aKaaeMna no 
pa3pa6oTKa Ha coc|3Tyep - yne6eH ueHTtp 3a npo<fceci/iOHa/i- 
Ha noAroTOBKa Ha coc|DTyepHM cneui/ia/ikic™. 



Ot3mb ot Teoflop MmieB 



CBv\p,ejenv\ CMe KaK n/iaTifcopMaTa Microsoft .NET ce Ha/iara Bee noBene b 
CBeTa Ha coc|DTyepHMTe TexHO/iorww. Ta3M TeHAeHuna ce Ha6/iK>AaBa v\ b 
5"b/irapnfl, KtfleTO nporpecuBHO HapacTBa 6po*iT Ha npoeKTkue, pea/iM3kipaHn 
Ha 6a3aTa Ha .NET. C yBe/iwuaBaHe Ha .NET pa3pa6oT4MUMTe pacTe v\ Hy>KAaTa 
ot KanecrBeHa TexHwuecKa zikiTepaTypa v\ yne6HM MaTepwa/iM, komto p,a 6"bAaT 
M3no/i3BaHM npn o6yneHkieTO Ha .NET cneuwa/ii/ic™. 

'TlporpaMMpaHe 3a .NET Framework" e ntpBaTa <a\acto 6-b/irapcKa KHura 3a 
Microsoft .NET TexHO/iorwwTe. Ta npeAcraBfl Ha nMTaTe/i*i b noc/ieAOBaTe/ieH, 
CTpyKTypupaH, AOcrbneH v\ pa36npaeM bma ocHOBHMTe KOHuenunn 3a pa3pa- 
6oTKa Ha npw/io>KeHkifl c .NET Framework v\ e3MKa C#. KHuraTa o6xBaiua b 
p,ejav\nv\ BCM4KM ochobhm .NET TexHO/iorww KaTO Ha6/isira Btpxy HaM-Ba>KHMTe 
ot tax - ADO.NET, ASP.NET, Windows Forms v\ XML ye6 yc/iyrw. 

no Ka^ecTBO Ha M3/io>KeHkifl MaTepwa/i KHuraTa ce OT/iwuaBa c bmcoko npoc|De- 
cwoHa/iHO hmbo m npeB"b3xo>KAa noBeneTO npeBOAHM M3AaHna no TeMaTa. Ta e 
ot/imuho CTpyKTypupaHa, a ctm^bt Ha M3/io>KeHMeTO e zieceH 3a B"b3npneMaHe. 
MHCJDopMauMflTa e noAHeceHa c mhoto npuMepn, a TOBa e Haw-Ba>KHOTO 3a 
eAMH coc|DTyepeH pa3pa6oTHMK. 

KHuraTa e HanncaHa ot ujmpok eKnn A0Ka3aHM cneuna^ncTM, pa6oTeiun b 
napTHbopcKMTe c|dmpmm Ha Mai/iKpococ|DT - xopa c onuT b pa3pa6oTKaTa Ha 
.NET npM/io>KeHMfl. Ochobhmat aBTop v\ ptKOBOAMTe/i Ha npoeKTa, CsejiwAU 
HaKOB, e M3T"bKHaT .NET cneuwa/iMCT, zieKTop b MHO>KecTBO ceMMHapn v\ koh- 
cJDepeHunn, TbpceH KOHcy/iTaHT m npenoAaBaTe^. HeroBM ca 3ac/iyrwTe 3a 
KypcoBeTe no nporpaMnpaHe 3a n/iaTifcopMa .NET bbb OaKy/iTeTa no MaTeMa- 

TMKa M MHCJDOpMaTMKa Ha COCJDMMCKM yHMBepCMTeT. HeTOBM Ca l/l OCHOBHMTe 

3ac/iyrw 3a ue/in*i npoeicr no M3roTBAHe Ha i/i3nepnaTe/iH0 yne6H0 cwvbpwa- 
Hue m KHura no nporpaMnpaHe 3a .NET Framework. 

CBeT/iMH HaKOB e HOCMTe/i Ha Haw-ro/iflMOTO OT/iwnne b o6/iacn"a Ha MHCJDopMa- 
UMOHHMTe TexHO^ornn - HarpaAaTa "/1>koh ATaHacoB" Ha ripe3MAeHTa Teoprn 

ritpBaHOB 3a npMHOC KbM pa3BMTMeT0 Ha MHCJDOpMaUMOHHMTe TeXHO^OTHM 
MHCJDOpMaUMOHHOTO 06lUeCTB0. TOM e aBTOp Ha AeCeTKM CTaTMM M KHMTM 3a 

nporpaMnpaHe, a HacToaiuoTO v\3p,auv\e e nopeAHaTa My Ao6pa M3flBa. 

HacToaiuaTa KHura e ot/imuho yne6H0 noco6ne KaKTO 3a HankiHaemw, TaKa v\ 
3a HanpeAHa^n nkiTaTe/iw, komto MMaT we/iaHwe v\ aM6nunn p,a CTaHaT npoc|De- 
cuoHa^HM .NET pa3pa6oT4Mun. 

TeoAop Mw/ieB, 
ynpaB^ABaiu AnpeKTop Ha "MawKpococ|DT F/b/irapkifl" 



Ot3mb ot EoKMflap CeHflOB 



KHuraTa e opwrwHa/iHO 6"b/irapcK0 TBopeHne, c hmluo HeoTCTbnBamo no 
Ka^ecTBO m o6eM Ha CBeTOBHMTe 6ecrce/i"bpn c KOMniOTbpHa TeMaTMKa. MaTe- 
pwa/ivr e noAHeceH AOCTbnHO v\ e 6oraTO ki/uocrpkipaH c npuMepn, KoeTO a 
npaBM He caMO ot/imuho BtBeAeHne b n^aTCJDopMaTa .NET 3a Ha^MHaeiunfl, ho 
i/i OT/iwueH cnpaBO^HMK 3a npoc|DecMOHa^MCTa-nporpaMMCT Ha C#. Hi/iTaTe/isiT 
Moxe p,a ce 3ano3Hae b p,ejav\nv\ He caMO c o6iunTe npuHunnn, ho m c peAHua 
TtHKOCTM Ha nporpaMwpaHeTO 3a .NET. LLInpoKO 3acrbneHki ca peAHua "yHM- 
Bepca/iHw" TeMM KaTO o6eKTHO-opneHTnpaHO nporpaMnpaHe, pery^apHM M3pa- 
3M, XML, pe^aunoHHM 6a3M ashhh, nporpaMnpaHe b MHTepHeT, MHoro3aAan- 
hoct, curypHOCT m AP- 

KHuraTa ce OT/iwuaBa etc CTerHaT v\ aceH ctm/i Ha M3/io>KeHMeTO, KaTO e 
nocri/irHaTO 3aBMAHO neAarori/mecKO MawcTopcTBO. ToBa He 6nBa p,a hm M3He- 
HaABa - aBTopnTe ca BOAeiun cneuwa/ikicrki c 6oraT onuT He caMO KaTO npoc|De- 
cuoHa^HM coc|DTyepHM pa3pa6oT4Mun, ho m KaTO npenoAaBaTe/iw bbb OaKy/i- 
TeTa no MaTeMaTMKa v\ MHCJDopMaTMKa (OMM) Ha CY "Cb. K/iMMeHT Oxpmackm". 
CaMaTa KHura b 3HanwTe/iHa CTeneH ce ocHOBaBa Ha pa6oTHM neK\\v\v\, v\3uon- 
3BaHM m npoBepeHM b nopeAnua ot KypcoBe no nporpaMnpaHe 3a .NET 
Framework bbb OMM. Cai/iTbT Ha KHuraTa CbAtpwa HaA 2000 6e3n/iaTHM 
c/iawAa, c^eABaiun ctpmktho cbAtpwaHMeTO v\, a KHuraTa e Hant/iHO 6e3n/iaT- 
Ha b e^eKTpoHHMfl cm BapnaHT, KoeTO MaKCMMa^HO y^ecHABa M3no/i3BaHeTO v\ 
b ctOTBeTeH Kypc no nporpaMnpaHe. 

He Ha noc/ieAHO macto, 3ac/iy>KaBa p,a ce OT6e/ie>KM ckicreMaTMUHMflT onuT 3a 
npeBOA Ha bcmukm TepMMHM Ha 6"b/irapcKki e3MK, cbo6pa3eH c Bene Ha/io>KM- 
ziaTa ce 6"b/irapci<a TepMMHO/iorkifl, ho m c opwrkiHa/iHM v\p,ev\ npn HOBMTe 

nOHflTMfl. 

Pa6oTaTa, koato aBTopnTe ca CBtpujH/iki, e HancTMHa nyaecHa, a KHuraTa e 
3aA"b/i>KkiTe.nHa nacr ot 6ki6/ikiOTei<aTa Ha BceKM c MHTepec kbm e3MKa C# v\ 
M3o6iuo KtM BOAeiuaTa n/iaTifcopMa Ha MawKpocoifcT .NET. 



A014. A-p 5o>KMAap CeHAOB 
OaKy/iTeT no MaTeMaTMKa v\ MHCJDopMaTMKa, 

COCJDMMCKM YHMBepCMTeT "Cb. K/lMMeHT OxpMACKM" 



Ot3mb ot Ctoah MopflaHOB 



"nporpaMnpaHe 3a .NET Framework" e yHmo/iHO p-bKOBOACTBO 3a n/iaTfJiopMa- 
Ta .NET. BtnpeKM, ne He e yne6HkiK no nporpaMnpaHe, KHuraTa e m3k/iiohm- 
Te/mo noAxoA^ma KaKTO 3a Hankmaemkifl nporpaMMCT, c6/i"bCKBau4 ce 3a nptB 
nvr c .NET, TaKa v\ 3a onuTHna pa3pa6oTHkiK Ha .NET npn^OKeHMfl, ue/iyim fla 
cncTeMaTM3npa m non"b/iHM 3HaHMATa cm. BcaKa TeMa b "nporpaMnpaHe 3a 
.NET Framework" 3anonBa c ocHOBMTe Ha pa3r/ie>KAaHMTe b Hea TexHO/iorww, 
ho KtM Kpaa Ha TeMaTa nwTaTe/iflT e Bene 3ano3HaT c AeTaw/ikiTe v\ TbHKOC- 
TMTe, Heo6xoAMMM 3a ycneujHOTO mm npw/iaraHe b npaicrmoTa. 

06xBaiuaMKM Haw-Ba>KHMTe acneicrw Ha .NET Framework, KHuraTa 3anonBa ot 
ocHOBMTe Ha e3MKa C# v\ .NET n/iaTfJiopMaTa v\ nocTeneHHO AOCTura p,o 
c/iokhm KOHuenunn KaTO ye6 ycnyrw, curypHOCT, cepwa/iM3aui/ifl, pa6oTa c 
OTAa/ieneHM o6eKTi/i, MaHwny/iwpaHe Ha 6a3M ashhm npe3 ADO.NET, noTpe6n- 
Te/iCKki MHTepc|DeMC c Windows Forms, ASP.NET ye6 npn^OKeHna v\ t.h. 
MHCJDopMauMflTa e noAHeceHa M3K/iK)nkiTe/iH0 AOcrbnHO v\ noAKpeneHa c mhoto- 
6pomhm npuMepn v\ eiJuocTpaueiii. Bc*iKa TeMa BK/iiouBa v\ ynpa>KHeHna 3a 
caMOcroflTe/iHa pa6oTa - HeoTMeHMM e/ieMeHT 3a 3aTB"bpA^BaHe Ha npnAo6n- 

TMTe OT Hefl 3HaHMfl. 

ABTopcKMAT KO/ieKTkiB BK/iiouBa yTBtpAeHM cneuna/iwc™ OT coc|DTyepHMTe 
cpeAM. B-bnpeKM, <Ae aBTopnTe ca HaA 30, 'TlporpaMnpaHe 3a .NET Framework" 
He e npocTO c6ophmk ot CTaTnn; HanpoTMB - BceKM ot tax e AonpwHecb/i c 
onuTa m TpyAa cm, 3a p,a MO>xe KHuraTa p,a 6"bAe TOBa, KoeTO e - Ao6pe 
CTpyKTypupaHO v\ ki3nepnaTe/iHO pbkoboactbo. 

yne6HMK 3a CTyAeHTa v\s\v\ cnpaBOUHMK 3a cneuwa/iwcTa - 'TlporpaMMpaHe 3a 
.NET Framework" e 3aA"b/i>Ki/iTe/iHa 3a 6ki6/ikiOTei<aTa Ha BceKM komto MMa 
Aocer c .NET. 
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Software Design Engineer, 

Microsoft Corpartion (Redmond) 
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HAMMOHA/1HA AKAflEMIIfl flO PA3PAEOTKA HA COOTYEP 



/leKTopMTe 



AKafleMMATa 



» CBeTSIMH HaKOB e 

npenoflaBaTe/i no cbBpeMeHHM 
cocfrryepHi/i TexHO/iornki b CY 
"Cb. K/lMMeHT OxpuflCKki". 

Tom e aBTop Ha fleceTKM Ha- 
y4HM n TexHMMecKM ny6/iMKa- 

UMM M HflKO/lKO KHMTM, CBtp- 

3aHM c pa3pa6oTKaTa Ha cocf)Ty- 
ep, 3apafln KoeTO e TbpceH 

ZieKTOp M KOHCy/lTaHT. 

CBeT^MH e pa3pa6oTHMK c flt/i- 
roroflkiiueH onuT, pa6o™/i no 
pa3HOo6pa3HM npoeKTM, pea/iki- 

3kipaHM C pa3/lMMHM TeXHO/lOTklM 

(.NET, Java, Oracle, PKI m ap.). 

I1pe3 2004 r. no/iynaBa Harpa- 
flaTa A>koh ATaHacoB" ot 

npe3MfleHTa Ha Bt^rapun Te- 
oprn ritpBaHOB 3a npuHOca My 

KbM pa3BMTMeTO Ha MHCpopMa- 
UMOHHMTe TeXHO/lOrMM M MH- 
Cf)OpMai4l/|OHHOTO 06li(eCTBO. 

» MaprHH KynoB e M3- 

nt/iHMTe^eH flkipeicrop Ha cfinp- 
Ma "KoflATecr", b koato ptKO- 
BOflu pa3pa6oTKaTa Ha cucTeMM 
3a ynpaB/ieHne Ha KaMecTBOTO 
m aBTOMaTM3aumi Ha cocfrryep- 

HOTO npOM3BOflCTBO. 

MapTMH e onuTeH zieicrop m 
cep-n/icpkiukipaH ot MafiKpococJrr 
pa3pa6oT4MK no nporpaMi/ue 
MCSD m MCSD.NET. 

» /JpyrH MHCTpyKTOpM C 

6oraT onuT KaTO npenoflaBaTe- 
/iM m nporpaMMCTM. 



» HauMOHa/iHa ato/jeMMa no pa3pa- 
6oTKa Ha cocpTyep (HAPC) e ueHTbp 
3a npo0ecnoHa/iHO o6yHeHi/ie Ha co0- 
TyepHM cneuna/incTM. 

» HAPC npoBe>Kfla 3afl"bJi6oHeHi/i Kyp- 
coBe no pa3pa6oTKa Ha co0Tyep i/i CbB- 
peMeHHM co0TyepHM TexHO/iornn. 

» npefl/iaraHM cneuna/iHOCTn: 
.NET Enterprise Developer 
Java Enterprise Developer 

» KanecTBeHO o6yneHne c mhoto 
npaKTMnecKM ynpa>KHeHna 

» 3aB"bpujBaTe caMO 3a 3 Meceua. 

» rapaHTHpaHa pa6oTa c/iefl ycnew- 
ho 3aB"bpujBaHe! 

» npo0ecMOHa/iHa cepTi/i0i/iKau,i/ifl! 

» BE3n/lATHO! 

YMMTe 6e3njiaTHO, rmamaTe c/iefl KaTO 
3aB"bpujMTe m 3anoMHeTe pa6oTa. 

CTMneHflMM OT CO0TyepHM 0MPMM. 
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HAMMOHA/1HA AKAflEMIIfl no PA3PAEOTKA HA COOTYEP 



JleKTopiue 



AKafleMMATa 



» CBeTJIMH HaKOB e 

npenoflaBaTe^ no cbBpeMeHHM 
coc(3TyepHM TexHO/iorun b CY 
"Cb. K/lMMeHT OxpuflCKki". 

Tom e aBTop Ha fleceTKM Ha- 
y4HM n TexHMMecKM ny6/iMKa- 

UMM M HflKO/lKO KHMTM, CBtp- 

3aHM c pa3pa6oTKaTa Ha co0Ty- 
ep, 3apafln KoeTO e TbpceH 

/leKTOp M KOHCy/lTaHT. 

CBeT^MH e pa3pa6oTHMK c flt/i- 
roroflkiiueH onuT, pa60TM/i no 
pa3HOo6pa3HM npoeKTM, pea/11/1- 

3kipaHM C pa3^MMHM TeXHO/lOTkll/l 

(.NET, Java, Oracle, PKI m ap.). 

I1pe3 2004 r. no/iynaBa Harpa- 
flaTa A>koh ATaHacoB" ot 

npe3MfleHTa Ha Et/irapi/ia Te- 
oprn ritpBaHOB 3a npuHOca My 

KbM pa3BMTMeTO Ha MHCpopMa- 
UMOHHMTe TeXHO/lOrMM M MH- 
(}50pMai4MOHHOTO O6li(eCTB0. 

» MapTHH KynoB e M3- 

nt/iHHTe/ieH flkipeicrop Ha cpup- 
Ma "KoflATecr", b kohto ptKO- 
BOflu pa3pa6oTKaTa Ha CMCTeMki 
3a ynpaB/ieHne Ha Ka^ecTBOTO 
m aBTOMaTM3aumi Ha cocfrryep- 

HOTO npOM3BOflCTBO. 

MapTMH e onuTeH zieicrop m 

CepTMCflMUMpaH OT MaMKpoco0T 

pa3pa6oT4MK no nporpaMi/ue 
MCSD n MCSD.NET. 

» /JpyrH MHCTpyKTOpM C 

6oraT onuT KaTO npenoflaBaTe- 
/iM m nporpaMMCTM. 



» HauMOHa/iHa aKaAeMim no pa3pa- 
6oTKa Ha cocpTyep (HAPC) e ueHTbp 
3a npo0ecnoHa/iHO o6yHeHi/ie Ha co0- 
TyepHM cneuna/iMCTM. 

» HAPC npoBe>Kfla 3afl"bJi6oHeHi/i Kyp- 
coBe no pa3pa6oTKa Ha co0Tyep m CbB- 
peMeHHM co0TyepHM TexHO/iorun. 

» ripefl/iaraHi/i cneu,i/ia/iHOCTi/i: 
.NET Enterprise Developer 
Java Enterprise Developer 

» KanecTBeHO o6yHeHne c mhoto 
npaKTMHecKM ynpa>KHeHnn 

» 3aB"bpujBaTe caMO 3a 3 Meceua. 

» TapaHTMpaHa pa6oTa c/iefl ycnew- 
ho 3aB"bpujBaHe! 

» npo0ecnoHa/iHa cepTi/i0i/iKau,km! 

» BE3n/lATHO! 

YMMTe 6e3n/iaTHO, rmamaTe c/iefl KaTO 
3aB"bpujMTe m 3anoMHeTe pa6oTa. 

CTMneHflMM OT co0TyepHM 0MPMM. 
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ripeflroBop 



Ako no npuHunn He neTeTe yBOAHTe Ha KHurnTe, noMwcneTe npeAH Aa npo- 
nycHeTe v\ to3m. Tom e Ma/iKO no-pa3/ikmeH ot bcmukm ocyauanv\, 3aiuoTO Ta3M 
KHura e cbiuo Ma/iKO no-pa3/iwnHa ot bcmukm ocraHa/iki. 

Ako CMATaTe, ne me bm AOcaAHM c o6mn npnKa3KM, MOxeTe p,a He ce 3aA"b/i6o- 
naBaTe npeKa/ieHO, ho bm npenoptuBaMe noHe p,a npeMMHeTe npe3 c/ieABa- 
iMMTe CTpaHnun "no BeHTki/iaTopHaTa cwcreMa", 3a p,a pa36epeTe iokbo bm 
npeACTOM Aa HaynwTe ot c/ieABamwTe CTpaHnun. IHe pa36epeTe iokbo e .NET 
Framework, 3a KaKBO c/iyww, KaKBM TexHO/iorww o6xBaiua v\ KaK HacToaiuaTa 
KHura ot eAHa v\p,es\ ce npeBtpHa b pea/iHOcr. 

ToBa e ntpBaTa hmcto 6"b/irapcKa KHura 3a nporpaMnpaHe c .NET Framework 
m C#, ho 3a CMeTKa Ha TOBa e eAHa ot Haw-no/ie3HkiTe khmtm b Ta3M o6/iacr. 
HanncaHa ot cneui/ia/iwcTM c onuT KaKTO b npaKTwuecKaTa pa6oTa c .NET, TaKa 
m b o6yneHkieTO no nporpaMnpaHe, KHuraTa me bm p,ap,e He caMO ocHOBMTe Ha 
.NET nporpaMnpaHeTO, ho m me bm 3ano3Hae c hakom no-c/io>KHM KOHuenunn 
m me bm npeAaAe ot onuTa Ha aBTopnTe. 

3a Koro e npeflHa3HaneHa Ta3M KHiira? 

.NET Framework? AMa KaKBO e TOBa? H^KaKBa HOBa M3Mnc/inua Ha Microsoft 
v\nv\ npocTO nopeAHMfl e3MK 3a nporpaMnpaHe? J\a He 6m p,a ca HanpaBM/iw 
HOBa Bepcufl Ha C++ v\nv\ Java? A KaKbB e toa e3MK C#? He Mora nv\ p,a cm 
nmua Ha C v\nv\ C+ + ? KaKBO e TOBa cpeAa 3a ynpaB/isiBaHO M3n"b^HeHne Ha 
koa? He OTMMHa nv\ Bene BpeMeTO Ha MHTepnpeTupaHUTe e3nun? 3amo 
B"bo6me Tpa6Ba Aa CMeHflMe Ao6pnTe crapw n/iaTifcopMM c T03M .NET? 

Ako HAMaTe aceH OTroBop Ha bcmukm Te3M Btnpocn, Ta3M KHura e 3a Bac! Ako 
n"bK i/iMaTe - Ta3M KHura ctmo e 3a Bac, 3amoTO eABa nv\ 3HaeTe bcmuko 3a 
nporpaMnpaHeTO c .NET Framework v\ ep,sa nv\ no3HaBaTe Ao6pe bci/iukm no- 
Ba>KHM TexHO^ornn, CB"bp3aHM c Hero. 

Ta3M KHura me bm AaAe mhoto noBene ot Hana/iHki 3HaHna. Ta me bm npeAaAe 
onuT, HaTpynaH b npoAt/iweHwe toamhh, m me bm 3ano3Hae c yTBtpAeHMTe 
npaKTMKM npn M3no/i3BaHeTO Ha .NET TexHO/iorwwTe. 

Ta3M KHura e 3a bcmukm, komto MCKaT Aa ce HaynaT Aa nporpaMnpaT c .NET 
Framework v\ C#, KaKTO v\ 3a bcmukm, komto Bene MMaT ochobhm 3HaHna v\ 
yMeHMfl b o6/iacTra, ho MCKaT Aa rn pa3LunpflT v\ p,a HaB/i*i3aT b hakom ot no- 

C/10>KHMTe TeXHO^OTHM, C KOMTO HflMaT AOCTaTbHHO onuT. 

KHuraTa e no/ie3Ha He caMO 3a .NET nporpaMMCTM, ho m 3a bci/iukm, komto 
MMaT we/iaHwe Aa ce 3aHMMaBaT cepno3HO c pa3pa6oTKa Ha coc|DTyep. B Hea ce 
o6p"bma BHMMaHkie He caMO Ha cneumfcwuHkiTe .NET TexHO/iorww, ho m Ha 
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hakom cpyHAaMeHTa/iHki KOHU.enu.wn, komto BceKM nporpaMMCT Tpa6Ba Ao6pe 
fla 3Hae v\ pa36npa. 

Heo6xoflMMM Hana/iHH no3HaHnq 

Ta3M KHura He e noflxoflflma 3a xopa, komto HMKora He ca nporpaMwpa/iw b 
>KMBOTa cm. Ako CTe a6co^K)THO Ha^MHaeiu, cnpeTe fla neTeTe v\ npocTO 3anon- 
HeTe c flpyra KHura! 

B Hea HflMa fla HaMepnTe o6flCHeHMfl 3a TOBa KaKBO e npoMeH/iMBa, iokbo e 
Tun flaHHM, KaKBO e yc/iOBHa KOHCTpyKuna, KaKBO e uwKb/i v\ KaKBO e cpyHK- 
Ui/iyi. O^aKBaMe nwTaTe/iflT fla e 3ano3HaT flo6pe c bcm^km Te3M noHflTna v\ c 
ocHOBMTe Ha nporpaMnpaHeTO. no3HaHMflTa no o6eKTHO-opneHTnpaHO nporpa- 
MnpaHe (OOn) c"biuo me ca no/ie3Hw, Tbv\ KaTO b KHuraTa He ce M3flCHABaT b 
A"b^6o4MHa TeopeTM^HMTe KOHuenuuM Ha OOn, a caMO cpeflCTBaTa 3a taxhoto 
npw/iaraHe b e3MKa C#. 

KaKBO npeflCTaB/iflBa .NET Framework? 

.NET Framework e cbBpeMeHHa n/iaTCpopMa 3a pa3pa6oTKa v\ M3n"b/iHeHMe Ha 
npn^o>KeHMfl. Tfl npeflocraBfl nporpaMeH MOfle/i, CTaHflapTHa 6n6/iwoTeKa ot 
K/iacoBe m cpefla 3a KOHTpo/iwpaHO ki3n"b/iHeHkie Ha nporpaMeH koa. 

.NET Framework noflfltpxa pa3/innHw e3nun 3a nporpaMnpaHe v\ no3BO/i*iBa 
TAXHaTa cbBMecTHa pa6oTa. .NET npM/io>KeHMflTa ce nuiuaT Ha e3nun ot bmco- 
ko hmbo (C#, VB.NET, Managed C++ v\ flpyrn) v\ ce KOMnw/ikipaT flo Me>KflMHeH 
e3MK ot hmcko hmbo, HapeneH IL (Intermediate Language), no BpeMe Ha 
M3n"b^HeHne IL nporpaMMTe (t. Hap. ynpaB/iABaH koa) ce KOMnw/iwpaT ao 
MHCTpyKunn 3a TeKymaTa xapflyepHa apxnTeKTypa, cbo6pa3eHM c TeKymaTa 
onepaunoHHa cwcreMa, v\ cnep, TOBa ce ki3n"b/iH*iBaT ot MMKponpouecopa. 

.NET Framework BK/iK>nBa b ce6e cm CTaHflapTHa 6ki6/iwoTeKa, koato cbfltpwa 
6a30Ba cpyHKuwoHa/iHOCT 3a pa3pa6oTKa, Heo6xoflMMa 3a noBeneTO npw/io>Ke- 
Hkifl, KaTO BX0fl/n3X0fl, Bp"b3Ka c 6a3M flaHHM, pa6oTa c XML, M3rpa>KflaHe Ha 
ye6 npw/io>KeHkifl, M3no/i3BaHe Ha ye6 ycnyri/i, M3rpa>KflaHe Ha rpacpwueH noT- 
pe6nTe^CKM MHTepcpewc v\ flp. 

KaKBO o6xBama Ta3M KHura? 

riporpaMnpaHeTO 3a .NET Framework M3ncKBa no3HaHna Ha HeroBMTe 6a30BM 
KOHuenunn (MOfle/i Ha M3n"b/iHeHMe Ha KOfla, o6iua cwcreMa OTTunoBe, ynpaB- 
zieHwe Ha naMeira, MacuBM, KO/ieKu.kiw, cmmbo/ihm HM30Be v\ flp.), KaKTO v\ 
no3HaBaHe Ha necro M3no/i3BaHHTe TexHO/iorww - ADO.NET (3a flocrbn flo 
6a3M ot flaHHM), Windows Forms (3a npM/io>KeHMfl c rpacpwueH noTpe6i/iTe/iCKM 
MHTepcpewc), ASP.NET (3a ye6 npM/io>KeHMfl v\ ye6 yc/iyrw) v\ flp. 

HacTOfliuaTa KHura o6xBaiua bcmukm Te3M KOHu.enu.nn v\ TexHO/iorww, CB"bp3aHM 
c pa3pa6oTKaTa Ha npw/ioweHkifl 3a .NET Framework. Ta MMa 3a ue/i fla 3ano- 
3Hae 4MTaTe^a c npuHunnnTe Ha pa3pa6oTKa Ha npn^OKeHna 3a Microsoft 
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.NET Framework v\ p,a Rap,e ujmpokm no3HaHMfl no bcmukm no-Ba>KHM TexHO/io- 
rnn, CB"bp3aHM c Hero. 

HaM-Ba>KHMTe TeMM, komto me 6"bflaT pa3r/ieflai-iki, ca: apxnTeKTypa Ha .NET 
Framework, ynpaB/iflBaHa cpeAa 3a M3n"b/iHeHMe Ha koa (CLR), e3MKbT C# v\ 
pea^M3aunfl Ha o6eKTHO-opneHTnpaHO nporpaMMpaHe c HeroBMTe cpeACTBa, 
o6iua cucTeMa ot TunoBe (CTS), ocHOBHa 6n6^noTeKa ot K/iacoBe (Framework 
Class Library), Aocrbn ao 6a3M ot ashhm c ADO.NET, pa6oTa c XML, Cb3Aa- 
BaHe Ha rpacpMneH noTpe6MTe/iCKM MHTepcpewc c Windows Forms v\ ye6-6a3M- 
paHM npn^o>KeHMfl c ASP.NET. IHe 6"bAe o6"bpHaTO BHMMaHne v\ Ha hakom no- 
c/io>khm KOHuenuuM KaTO OTpaxeHne Ha TunoBeTe, cepna^M3aunfl, mhoto- 
hmlukobo nporpaMMpaHe, ye6 ycnyrM, OTAa/ieneHO M3BMKBaHe Ha MeTOAM 
(remoting), B3anM0AeMCTBne c HeynpaB/isiBaH koa, aceM6/iMTa, ynpaB/ieHwe 
Ha curypHOCTTa, no-Ba>KHM MHCTpyMeHTM 3a pa3pa6oTKa v\ AP- U-le 6"bAe 
pa3MeAaHa v\ CBo6oAHaTa MMn/ieMeHTau.M*i Ha .NET Framework 3a Linux v\ 
Apyrn onepaunoHHM CMcreMM (Mono). HaKpaa me 6"bAe onucaHa pa3pa6oTKaTa 
Ha eAMH u.fl/iocreH npaKTMnecKM npoeKT, komto o6xBaiua bcmukm no-Ba>KHM 
TexHO^ornn v\ AeMOHCTpupa Ao6pnTe npaKTMKH npn M3rpa>KAaHeT0 Ha .NET 
npn^o>KeHMfl. 

OoKycbT e Btpxy .NET Framework 1.1 

Bcm4km TeMM ca 6a3npaHM Ha .NET Framework 1.1, Visual Studio .NET 2003 v\ 
MS SQL Server 2000. He ce o6p-biua mhoto BHMMaHne Ha HOBOCTMTe b .NET 
Framework 2.0, Visual Studio 2005 v\ SQL Server 2005, Tbv\ KaTO no BpeMe Ha 
pa3pa6oTKaTa Ha KHMraTa Te3M npoAyKTM v\ TexHO/iorMM Bee oiue He 6axa 
ocpnuna^HO v\3i\e3i\v\ Ha na3apa v\ taxhoto 6"bAeiue He 6eiue cbBceM acho. 

BtnpeKM npeACTOfliuoTO M3/iM3aHe Ha .NET Framework 2.0, HacroflmaTa KHMra 

CM OCTaBa M3K/lK)HMTe/lHO nO/ie3Ha, TbM KaTO B CblUMHaTa cm BepcMfl 2.0 He 

hocm cpyHAaMeHTa^HM npoMeHM, a no-CKopo pa3LUMp*iBa Bene cbiuecTByBaiuM- 
Te TexHO^orMM, komto me pa3r/ieAaMe b KHMraTa. 

KaK e npeflCTaBeHa MHCpopMaqMyiTa? 

BtnpeKM ro^eMMfl 6poM aBTopM, ctaBTopM m peAaKTopM, ctm/ibt Ha TeKCTa b 
KHMraTa e M3K/iionMTe/iHO AOCTbneH. CbAtpwaHMeTO e npeACTaBeHO b Ao6pe 
CTpyKTypMpaH bma, pa3Ae/ieHO c MHOxecTBO 3arflaBH?i m noA3ar/iaBM*i, KoeTO 
no3BO^ABa ziecHOTO My B"b3npMeMaHe, KaKTO m 6"bp30TO TbpceHe Ha MHCpop- 
MauMfl b TeKCTa. 

HacToaiuaTa KHMra e HanMcaHa ot nporpaMMCTM 3a nporpaMMCTM. ABTopMTe ca 
AeMCTBaiuM cocpTyepHM pa3pa6oT4MUM, xopa c pea/ieH onMT KaKTO b pa3pa- 
6oTBaHeTO Ha cocpTyep, TaKa m b o6yneHMeTO no nporpaMMpaHe. E/iaroAape- 
HMe Ha TOBa KanecmoTO Ha M3/io>KeHMeTO e Ha mhoto bmcoko hmbo. 

Bcm4km aBTopM flCHO cb3HaBaT, ne npMMepHMAT cope koa e eAHO OT HaM- 
Ba>KHMTe Heiua b eAHa KHMra 3a nporpaMMpaHe. MMeHHO nopaAM Ta3M npMUM- 

Ha TeKCT"bT e CbnpOBOAeH C MHOTO, MHOrO npMMepM, M/lK)CTpaU.MM M KapTMHKM. 
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B"bo6iue h*ik:om neTe nv\ TeKCTa, KoraTO v\wa flo6"bp v\ s\ceu npuMep? noBeneTO 
nporpaMMCTM ntpBO vnep,aj p,anv\ npwMepvr me mm CBtpiun pa6crra, v\ caMO 
aKO Heiuo He e acho, ce 3anwTaT b TeKCTa (TOBa BCbiuHOCT He e hmiok flo6pa 
npaKTMKa, ho TaKaBa e pea/iHOcrra). Eto 3aiuo mhototo m Ao6pe nofl6paHM 
npuMepn ca eAHH ot Haw-Ba>KHMTe npuHunnn, 3ai\evuai\v\ b Ta3M KHura. 

3 a mo C#? 

Bcm4km npuMepn b KHuraTa ca HanncaHM Ha e3MKa C#, BtnpeKM, ne .NET 
Framework noflfltpxa mhoto flpyrn e3nun. To3m M36op e HanpaBeH no ha- 
ko/iko npn^MHn: 

- C# e npenop"b4BaHMAT e3MK 3a nporpaMnpaHe 3a .NET Framework. 
ApxnTeKTMTe Ha e3MKa cneu.ua/iHO ca ro npoeKTwpa/iw 3a .NET 
Framework v\ ca ro cbo6pa3n/in c oco6eHOCTMTe Ha n/iaTCpopMaTa oiue 
no BpeMe Ha AH3awHa. C# HacneAflBa npocTOTaTa Ha Java, MOiuHOCTTa 
Ha C++ m cn^HMTe 4epTM Ha Delphi. Tom npnTexaBa MaKCMMa/iHO 
crerHaT v\ aceH CMHTaKCuc. 

- B E"b/irapwfl C# e Haw-nony/iflpHMflT ot .NET e3MUMTe v\ ce M3no/i3Ba 
Haw-MacoBO b 6"b^rapcKMTe cocpTyepHM KOMnaHMM. 

- C# e ot ceMewcTBOTO Ha C-6a3npaHMTe e3nun v\ CMHTaKTi/mHO mhoto 
npki/iwua Ha Java, C+ + , C v\ PHP. Mhoto xopa, komto He 3Ha^T e3MKa, 
6nxa pa36pa/iw npuMepnTe 6e3 oco6eHM vcm/ima. 

- 3a C# MMa noBene CTaTMM b cneu.ua/iM3npaHMTe cafiTOBe v\ /imuhm AHeB- 
hmum (blogs) b MHTepHeT. 06iuHOCTTa Ha C# pa3pa6oTnnu.nTe e no- 
Ao6pe pa3BMTa, otko/ikoto Ha pa3pa6oTnnu.nTe Ha APyrnTe .NETe3nun. 

- riopaAM ro^AMaTa nony/i*ipHOCT Ha e3MKa C# 3a Hero v\wa no-Ao6pa 
noAAP"b>KKa ot MHCTpyMeHTMTe 3a pa3pa6oTKa. 

- E3MUM KaTO C+ + , Visual Basic v\ JScript He ca npoeKTupaHM cneu.ua/iHO 
3a .NET Framework, a ca aAanTupaHM Aont/iHMTe/iHO kbm Hero npe3 
peAnua M3MeHeHMfl v\ Ao6aBKM. B c/ieACTBwe Ha TOBa Te 3ana3BaT hakom 
CMHTaKTM^HM oco6eHOCTM, komto He ca yqo6Hki npn pa6oTaTa c .NET. 

Ako cera 3anonBaTe p,a M3ynaBaTe .NET Framework, Bm npenoptuBaMe p,a 
CTapTupaTe ot e3MKa C#. Cnep, KaTO ro OBnap,eeje, MOxeTe p,a onuTaTe v\ 
ApyrnTe .NET e3nun, ho 3a Hana/io C# e HaM-noAxoA^iu. 

no npuHunn e3MK"bT C++ MO>xe p,a ce M3no/i3Ba npn nporpaMnpaHe c .NET 
Framework, ho TOBa ce npenoptuBa caMO npn hakom mhoto cneuwcpwuHki 
npn^o>KeHMfl. To3M e3MK no ntpBOHana/ieH 3aMMCb/i He e npoeKTupaH 3a .NET 
n/iaTCpopMaTa v\ v\wa cbBceM Apyro npeAHa3HaneHwe. Tom e mhoto no-c/ioxeH 
m TpyqeH ot C# m 3aTOBa e no-Ao6pe p,a M3no^3BaTe C#, Aopn aKO Tpa6Ba p,a 
ro ynwTe ot Ha^a^o. Ako Be^e 3HaeTe C+ + , H^Ma p,a bm e TpyqHO Aa 
OB^aAeeTe C# v\ KoraTO ro HanpaBMTe, me ce y6eAMTe, 4e c Hero ce pa6oTM 
mhoto no-^ecHO. 

B-bnpeKM, 4e e3MK-bT Visual Basic .NET (VB.NET) MMa hakom npeAMMCTBa v\ ce 
M3no/i3Ba MacoBO no CBeTa, 3a npeAnonwTaHe e Aa no^3BaTe C# npn M3rpa>K- 
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Aaine Ha .NET npn/io>Kei-ikifl. E3MK"bT Visual Basic e MacoBO pa3npocTpaHeH no 
MCTopkmecKki npn^MHH (6/iaroAapeHkie Haw-Bene Ha Ew/i TeMTC). Hakom cneun- 
a/iMc™ M3Ka3BaT cm/iho HeraTMBHM MHeHMfl cpeiuy BASIC m npon3^M3aiuMTe OT 
Hero e3Mun, AOKaTO Apyrn (BK/iionkiTe/iHO m Microsoft) ro noAKpen^T v\ npeno- 

P"b4BaT. 

IHe cm no3BO^MM Aa UMTupaMe M3Ka3BaHeTO Ha eAHH ot HaM-M3BecTHMTe 
yueHki b 06/iacTTa Ha KOMruorbpHMTe HayKM npocp. A-p EAcrap fleMKCTpa 3a 
e3MKa BASIC, ot komto npoki3/iM3a VB.NET: 




npaKTMHecKM e h6bi>3mo>kho pia HayHMiij Ha flo6po nporpaMM- 
paHe CTyneHTM, komto ca v\v\anv\ npeflMixieH flocer jqo e3Mtca 
BASIC - KaTO noTeHi4Ma/iHM nporpaMMCTM, Te ca mmc/iobho 
ocaKaTeHM, 6e3 Hafle>Kfla 3a Bi>3CTaHOBflBaHe. 

Egcrap EeyiKcrpa 



TopHMflT unTaT ce OTHacsq 3a CTapnTe Bepcun Ha e3MKa BASIC. VB.NET e Be^e 
cbBpeMeHeH o6eKTHO-opneHTnpaH e3MK, komto He OTCTbnBa no hmluo Ha C#, 
ocBeH ne MMa Ma/iKO no-HeTpaAnunoHeH CMHTaKCuc (b cpaBHeHne etc ceMew- 
ctboto Ha C-6a3npaHMTe e3nun). 

.NET Framework no3BO/i*iBa BceKM Aa nporpaMupa Ha /ik)6mmm51 cm e3MK. 
M36op"bT cm e /imuho Baiu. Hue MOxeM caMO Aa bm AaAeM npenoptKM. 3a ue/iw- 
Te Ha HacToaiuaTa KHura aBTopcKn^T KO/ieKTi/iB e ki36pa/i e3MKa C# v\ npeno- 
P"b4Ba Ha nwTaTe/iMTe Aa 3anonHaT ot Hero. 

nor/iefl kt»m cbAi>p>KaHMeTO Ha KHwraTa 

KHuraTa ce cbctom ot 29 r/iaBM, komto nopaAH ro/ieMi/isi o6eM ca pa3Ae/ieHM b 
ABa TOMa. Tom 1 cbAtpwa ntpBMTe 14 r/iaBi/i, a tom 2 - ocraHa/ii/iTe 15. ToBa 
Ba>KM caMO 3a xapTneHOTO M3AaHne Ha KHuraTa. B e/ieKTpoHHkisi BapnaHT ta ce 
pa3npocrpaHHBa KaTO eAHO uh/io. 

HeKa HanpaBMM KpaTbK nper/ieA Ha BC^Ka eAHa ot r/iaBMTe v\ Aa ce 3ano3HaeM 
c HeMHOTO ctAtpxaHMe, 3a Aa pa36epeM KaKBO hm onaKBa no-HaTaTbK. 

r/iaea 1. ApxwTeKTypa Ha .NET Framework 

B r/iaBa 1 e npeAcraBeHa n/iaTCpopMaTa .NET, koato Btn/itmaBa BM3HflTa Ha 
Microsoft 3a pa3BMTneTO Ha MHCpopMaunoHHUTe v\ cocpTyepHMTe TexHO/iorww, 
cnep, KoeTO e pa3r/ieAaHa cpeAaTa 3a pa3pa6oTKa v\ i/i3n"b/iHeHkie Ha .NET npn- 
^o>KeHM5q Microsoft .NET Framework. 

06p"biua ce BHMMaHne Ha ynpaB/iflBaHkia koa, Ha e3MKa IL, Ha o6iuaTa cpeAa 
3a KOHTpo/ii/ipaHO M3n"b^HeHne Ha ynpaB/isiBaH koa (Common Language 
Runtime) v\ Ha MOAe/ia Ha KOMnn^auna i/i i/i3n"b/iHeHkie Ha .NET KOAa. Pa3- 
r/ie>KAaT ce oiue Common Language Specification (CLS), Common Type 
System (CTS), Common Language Infrastructure (CLI), MHTerpaunaTa Ha 
pa3/ikmHki e3Mun, 6n6/ikiOTeKaTa ot K/iacoBe Framework Class Library v\ 
MHTerpupaHaTa cpeAa 3a pa3pa6oTKa Visual Studio .NET. 
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Abtopm Ha r/iaBaTa ca Bmktop Xmbkob m HnKO^aw HeAfl/iKOB. TeKCTbT e Hann- 
caH c ujupoKO ki3no/i3BaHe Ha neKuwrne Ha CBeT/iMH HaKOB no TeMaTa v\ e 
peAaKTupaH ot MBaH Mmtcb v\ CsejiwAu HaKOB. 

r/iaea 2. BtBefleHMe b e3MKa C# 

Vnaea 2 pa3r/ie>KAa e3MKa C#, HeroBna CMHTaKCuc v\ ochobhm KOHu.enu.nw. 
npeACTaBfl ce cpeAaTa 3a pa3pa6oTKa Visual Studio .NET 2003 v\ ce AeMOH- 
CTpupa pa6oTaTa c HewHua Ae6"brep. OjRenn ce BHMMaHne Ha TunoBeTe ash- 
hm, M3pa3MTe, nporpaMHMTe kohctpykumm m KOHCTpyKunnTe 3a ynpaB/ieHkie b 
e3MKa C#. HaKpaa ce AeMOHcrpwpa ko/iko ziecHO v\ no/ie3HO e XML AOKy- 
MeHTupaHeTO Ha KOAa b C#. 

Abtop Ha r/iaBaTa e MoHMKa A/ieKCweBa. TeKcrvr e 6a3npaH Ha /ieKu.i/i*iTa Ha 
CsejiwAu HaKOB no cbiuaTa TeMa v\ e peAaKTupaH ot riaHawoT flo6pnKOB v\ 
npecnaB HaKOB. 

T/iaBa 3. 06eKTHO-opneHTnpaHO nporpaMMpaHe b .NET 

B r^aBa 3 ce npaBM KpaTbK o63op Ha ocHOBHMTe npuHunnn Ha o6eKTHO- 
opueHTupaHOTO nporpaMnpaHe (OOn) v\ cpeACTBaTa 3a ki3no/i3BaHeTO mm b 
.NET Framework v\ e3MKa C#. npeAcraBflT ce TunoBeTe "K/iac", "cTpyKTypa" v\ 
"MHTepcpeMc" b C#. B"bBe>KAa ce noHATneTO "n/ieH Ha Tun" v\ ce pa3r/ie>KAaT 

BMAOBeTe H/ieHOBe (H/ieH-npOMeH/lklBM, MeTOAM, KOHCTpyKTOpM, CBOMCTBa, 

MHAeKcaTopn m AP-) n TAXHaTa ynoTpe6a. Pa3r/ie>KAa ce HacneAflBaHeTO Ha 
TunoBe b pa3/iwnHkiTe My acneKTM v\ npM/io>KeHMfl. 06p"biua ce BHMMaHne v\ Ha 
no/iMMoprJ>M3Ma b C# m CB"bp3aHMTe c Hero noHflTna v\ nporpaMHM TexHMKM. 
HaKpaa ce AncKyTupaT hakom yTBtpAeHM npaKTMKM npn c"b3AaBaHeTO Ha 
ecpeKTMBHM MepapxnM OTTunoBe. 

Abtop Ha r/iaBaTa e CrecpaH Knpa30B. TeKCTbT e HanncaH c ujmpoko ki3no/i- 
3BaHe Ha zieKUkiki Ha CsejiwAu HaKOB v\ e peAaKTupaH ot UBeTe/ikm AHApeeB v\ 
riaHaMOT flo6pnKOB. 

T/iaBa 4. 06pa6oTKa Ha M3K/iK)HeHnq b .NET 

B r^aBa 4 ce pa3r/ie>KAaT M3K/iK)neHkiflTa b .NET Framework KaTO yTBtpAeH 
MexaHM3"bM 3a ynpaB/ieHi/ie Ha rpeujKM v\ HenpeABMAeHM CMTyau.nn. flaBaT ce 
o6acHeHMfl KaK ce npuxBaiuaT v\ o6pa6oTBaT M3K/iK)neHi/ifl. Pa3r/ie>KAaT ce 

Ha^MHMTe 3a TflXHOTO npeAM3BMKBaHe V\ pa3/lMHHklTe BMAOBe M3K/lK)HeHmi B 

.NET Framework. flaBaT ce npuMepn 3a AecpMHupaHe Ha co6cTBeHM (noTpe6n- 

Te/1CKM) M3K/lK)HeHMfl. 

Abtopm Ha r/iaBaTa ca ^Bop TaiueB v\ CsejiwAu HaKOB. TeKCTbT e HanncaH c 
ujmpoko M3no^3BaHe Ha /ieKu.nw Ha CsejiwAu HaKOB no TeMaTa. PeAaKTop e 
MapTMH Ky/iOB. 
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T/iaBa 5. 06114a cwcreMa ot TunoBe 

B r/iaBa 5 ce pa3r/ie>Kfla o6iuaTa cwcreMa ot TunoBe (Common Type System) 
b .NET Framework. 06p"biua ce BHMMaHne Ha pa3/im<aTa Me>KAy ctomhocthm m 
pecpepeHTHM TunoBe, pa3r/ie>KAa ce ocHOBono/iaramwyiT Tun system. object 1/1 
MepapxuflTa Ha TunoBeTe, npon3/in3ama ot Hero. flucKyTupaT ce v\ hakom 
oco6eHOCTM npn pa6oTa c TunoBe - npeo6pa3yBaHe kbm flpyr Tun, npoBepKa 
Ha Tun, K/iOHi/ipaHe, onaKOBaHe, pa3onaKOBaHe v\ AP- 

Abtop Ha r/iaBaTa e CBeT/iMH HaKOB. TeKCTbT e 6a3npaH v\3\\s\no Ha zieKuwflTa 
Ha CBeT^MH HaKOB no cbmaTa TeMa v\ e peAaKTupaH ot npecnaB HaKOB v\ 
riaHaMOT flo6pnKOB. 

r/iaea 6. fle/ieraTM m cid6mtmsi 

B r/iaBa 6 ce pa3r/ie>KAa pecpepeHTHn^T Tun "Ae/ieraT". M/uocrpkipaHM ce 
Ha^MHMTe 3a HeroBOTO ki3no/i3BaHe, pa3/ikmHWTe BMflOBe Ae/iera™, KaKTO v\ 
HeroBM xapaKTepHM npw/io>KeHi/ifl. npeAcraBfl ce noH*n~neTO "c"b6nTne" v\ ce 
o6flCH*iBa Bp"b3KaTa My c Ae/ieraTMTe. ripaBM ce cpaBHeHne Me>KAy Ae/ieraTMTe 
m MHTepcpewcuTe m ce AaBaT npenoptKM b kom c/iynaw p,a ce M3no/i3BaT eAHMTe 
m b kom - APyrnTe. 

Abtop Ha r/iaBaTa e /la3ap KwpneB. TeKCTbT e 6a3npaH Ha neKuwnja Ha 
CBeT/ikiH HaKOB no cbiuaTa TeMa. 

T/iaBa 7. ATpn6yTM 

B r/iaBa 7 ce pa3r/ie>KAa KaKBO npeAcraB/iflBaT aTpn6yTMTe b .NET Framework, 
KaK ce npw/iaraT v\ KbAe ce w3no/i3BaT. flaBaT ce o6acHeHMfl KaK MOxeM p,a 
AecpMHupaMe co6cTBeHM aTpn6yTM v\ p,a M3B/ikmaMe npn^oxeHMTe aTpn6yTM ot 
MeTaAaHHMTe Ha aceM6/iMTaTa. 

Abtopm Ha r/iaBaTa ca ripec/iaB HaKOB v\ naHawoT flo6pnKOB. TeKCTbT e 6a3M- 
paH ochobho Ha ^eKUMATa Ha CsejiwAu HaKOB no CbiuaTa TeMa v\ e peAaKTupaH 
ot Hero. 

T/iaBa 8. MacMBM m KO/ieKLiim 

B MaBa 8 ce npeAcraBAT MacuBMTe v\ KO/ieKuwwTe b .NET Framework. Pa3- 
Me>KAaT ce BMAOBeTe MacuBM - eAHOMepHM, MHoroMepHM v\ MacuBM ot MacuBM 
(t. Hap. Ha3"b6eHM MacuBn), KaKTO v\ 6a30BMAT 3a bcmukm MacuBM Tun system. 
Array. flucKyTupaT ce Ha^MHMTe 3a copTupaHe Ha MacuBM v\ TbpceHe b tax. 
Pa3Me>KAaT ce KO/ieKuwwTe v\ TAXHaTa pea/in3auwfl b .NET Framework, K/iaco- 

BeTe ArrayList, Queue, Stack, Hashtable M SortedList, KaKTO M MHTepcpeM- 

cuTe, komto Te MMn^eMeHTupaT. 

Abtopm Ha r/iaBaTa ca CrecpaH flo6peB v\ J\enH BapneB. TeKCTbT e 6a3npaH Ha 
zieKUMflTa Ha CBeT/iMH HaKOB no cbmaTa TeMa v\ e peAaKTupaH ot Hero. 
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T/iaBa 9. Cmmbo/ihm HM30Be 

B r^aBa 9 ce pa3r^e>Kfla HankiHvr Ha npeAcraBAHe Ha cwMBO/iHkiTe HM30Be b 
.NET Framework v\ MeTOflMTe 3a pa6crra c tax. 06p"biua ce BHMMaHne Ha 
KOAnpaiunTe cxeMM, komto ce M3no/i3BaT npn cbxpaHABaHe v\ npeHOC Ha TeK- 
CTOBa MHCpopMaunfl. Pa3Me>KflaT ce noflpo6HO pa3/iwnHHTe HanwHM 3a MaHnny- 
/lwpaHe Ha HM30Be, KaKTO v\ hakom npaKTwuecKM cbo6pa>KeHi/ifl npn pa6oTaTa c 
tax. fleMOHCTpupa ce KaK HacTpoMKMTe 3a A^pwaBa v\ pernoH (Ky/iTypa) onpe- 
Ae/iflT BMfla Ha TeKCTa, noKa3BaH Ha noTpe6kiTe/iMTe, v\ KaK motom p,a cpopMa- 
TupaMe M3X0Aa b neT/iMB v\ npweM/iMB bma. Pa3r/ie>KAaT ce cbu\o v\ HanwHMTe 
3a npeo6pa3yBaHe Ha bxoa ot noTpe6i/iTe/i*i ot TeKCT b o6eKT ot craHAapTeH 
Tun, c komto MOxeM ziecHO as pa6oTMM. 

Abtopm Ha r/iaBaTa ca Bacw/i EaKa/iOB v\ A/ieKcaHAtp XaA>KMKp"bcreB. B TeKCTa 
e ujupoKO M3no^3BaHa /ieKun*iTa Ha CsejiwAu HaKOB no cbiuaTa TeMa. r/iaBaTa 
e peAaKTupaHa ot MBaH MuTeB. 

T/iaBa 10. Pery/inpHM M3pa3M 

B r/iaBa 10 ce pa3r/ie>KAaT pery/i*ipHi/iTe M3pa3M, Ha6npaiun Bee no-ro/isiMa 
nony^apHOCT cpeA pa3pa6oT4MUMTe Ha cocpTyep npn peiuaBaHeTO Ha npo6/ie- 
mh, CB"bp3aHM c o6pa6oTKaTa Ha TeKCT. flucKyTupaT ce npoM3xoA"bT v\ cbu\- 
HOCTTa Ha pery/iapHMTe M3pa3M, TexHMAT CMHTaKCuc v\ ocHOBHMTe npaBM/ia npn 
KOHCTpynpaHeTO mm. B r/iaBaTa e npeA-noweHO KpaTKO npeAcraBAHe Ha ochob- 
HMTe AeMHOCTM, npw komto e noAxoAfliuo M3no/i3BaHeTO Ha pery/i*ipHM M3pa3M, 
m ca AaAeHM KOHKpeTHM HacoKM KaK MOxeM p,a npaBMM TOBa etc cpeACTBaTa 
Ha .NET Framework. Pa3r/ie>KAa ce MHCTpyMeHTapnyMtT, 3a pa6oTa c pery- 
/iaPhm M3pa3M, komto CTaHAapTHaTa 6n6/iwoTeKa c K/iacoBe npeAOCTaBfl, v\ ce 
onucBaT Haw-Ba>KHMTe MeTOAH, cbnpoBOAeHki c AOcraTbUHO npuMepn. 

Abtop Ha r/iaBaTa e Teoprn rieHneB. ripn M3roTBAHeTO Ha TeKCTa e nacmnHO 
M3no/i3BaHa /leKUMATa Ha CsejiwAu HaKOB no TeMaTa. TexHwuecKM peAaKTop e 
MBaH MkiTeB. 

T/iaBa 11. Bxofl/n3xofl 

B r/iaBa 11 ce pa3r/ie>KAa HanwHtT, no komto ce ocbmecrBABaT bxoa h m3xoa 
ot AaAeHa nporpaMa b .NET Framework. npeAcraBAT ce pa3/iwnHHTe BMAOBe 
noTOun - a6cTpaKunflTa, koato no3BO/i*iBa Bp"b3KaTa Ha nporpaMaTa c HAKaK- 
bo ycTpoMCTBO 3a cbxpaHeHkie Ha ashhu. 06flCH*iBa ce pa6oTaTa Ha neTuwTe v\ 
nwcanwTe, komto o6BMBaT noTOUMTe v\ TaKa y/iecHABaT taxhoto M3no/i3BaHe. 
HaKpaa, ce npaBM nper/ieA Ha cpeACTBaTa, komto .NET Framework npeAOC- 
TaBfl 3a pa6oTa c cpaw/iOBe v\ AnpeKTopnn v\ 3a Ha6/iK)AeHwe Ha cpaw/iOBaTa 
cucTeMa. 

Abtop Ha r/iaBaTa e A/ieKcaHAtp PyceB. TeKCTvr e 6a3npaH Ha zieKUkiATa Ha 
CsejiwAu HaKOB no cbmaTa TeMa v\ e peAaKTupaH ot ra/ii/m M/iweB v\ CsejiwAu 
HaKOB. 
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T/iaBa 12. Pa6oTa c XML 



B r/iaBa 12 ce pa3r/ie>KAa pa6crraTa c XML b .NET Framework. 06*iCH5iBa ce 
HaKpaTKO KaKBO npeAcraB/iflBa e3MKbT XML. 06p"biua ce BHMMaHne Ha npn- 
^MKMTe m pa3/im<MTe Me>Kfly Hero v\ HTML. Pa3r/ie>KflaT ce npM/io>KeHMflTa Ha 
XML, npocrpaHCTBaTa ot MMeHa v\ pa3/iwnHkiTe cxeMM 3a Ba^Mflaunfl Ha XML 
AOKyMeHTM (DTD, XSD, XDR). npeAcraBAT ce cpeACTBaTa Ha Visual Studio 
.NET 3a pa6oTa c XSD cxeMM. Pa3r/ie>KAaT ce oco6eHOCTMTe Ha K/iacwuecKMTe 
XML napcepn (DOM v\ SAX) v\ KaK Te ca MMn/ieMeHTwpaHM b .NET Framework. 
OnucBaT ce noflpo6HO K/iacoBeTe 3a pa6oTa c DOM napcepa (xmiNode v\ 
xmiDocument) m po/isiTa Ha K/iaca xmiReader npw SAX napcepi/iTe b .NET 
Framework. 06p"biua ce BHMMaHne Ha Hankma Ha pa6oTa Ha K/iaca xmiwriter 
3a cb3flaBaHe Ha XML AOKyMeHTM. flucKyTupaT ce HanwHkiTe 3a Banv\Rauwn Ha 
XML AOKyMeHTM cnpaMO AafleHa cxeMa. Pa3r/ie>KAa ce noAAP"b>KKaTa b .NET 
Framework v\ Ha hakoi/i Apyrn XML-6a3npaHM TexHO/iorww KaTO XPath v\ XSLT. 

Abtop Ha r/iaBaTa e MaHO/i floHeB, a peAaKTopn ca 1/lBaH MuTeB v\ CsejiwAu 
HaKOB. TeKCTtT ujmpoko M3no/i3Ba ^eKUMATa Ha CsejiwAu HaKOB no ctiuaTa 
TeMa. 

r/iaea 13. Pe/iaMMOHHM 6a3M ot flaHHM m MS SQL 
Server 

B r/iaBa 13 ce pa3r/ie>KAaT cucTeMMTe 3a ynpaB/ieHwe Ha pe/iau.MOHHM 6a3M ot 
AaHHM. 06acHflBaT ce CB"bp3aHMTe c tax noHflTna KaTO Ta6/iwu.ki, Bp"b3KM, pe- 
^aunoHHa cxeMa, HopMa/iM3au.Mfl, v\3vnep,v\, orpaHi/meHkia, TpaH3aKu.nn, cbxpa- 
HeHM npoueAypn v\ Tpurepn. ripaBM ce KpaTbK nper/ieA Ha e3MKa SQL, M3no/i- 
3BaH 3a MaHnny^npaHe Ha pe/iau.i/iOHHw 6a3M otashhu. 

Cnep, BtBeAeHneTO b npo6/ieMaTMKaTa Ha pe/iau.MOHHMTe 6a3M ot ashhm ce 
npaBM KpaTtK nper/ieA Ha Microsoft SQL Server, KaTO TwnwueH npeAcraBMTe/i 
Ha RDBMS ctpBtpnTe. Pa3r/ie>KAaT ce HeroBMTe ochobhm KOMnoHeHTM v\ 
MHCTpyMeHTM 3a ynpaB/ieHwe. npeAcraBfl ce M3no/i3BaHOTO ot Hero pa3Lunpe- 
Hue Ha e3MKa SQL, HapeneHO T-SQL, v\ ce AUCKyTupaT ocHOBHMTe DDL, DML v\ 
DBCC KOMaHAM. 06p"biua ce BHMMaHne Ha ctxpaHeHMTe npou.eAypn b SQL 
Server v\ ce o6flCH*iBa KaK tom noAA^pxa hakom BaxHM xapaKTepucTMKn Ha 
eAHa pe/iau.MOHHa 6a3a OTAaHHki, KaTO TpaH3aKunn, HMBa Ha M30/iau.Mfl v\ AP- 

Abtop Ha r/iaBaTa e CrecpaH 3axapneB. B TeKcra ca M3no/i3BaHM yne6HM MaTe- 
pwa/in ot BpaHMMnp TKipoB, CBeT/iMH HaKOB m CTecpaH 3axapneB. PeAaKTop e 

CBeT/lMH HaKOB. 

r/iaea 14. ADO.NET m pa6oTa c AaHHM 

B r/iaBa 14 ce pa3r/ieAaT noApo6HO ABaTa MOAe/ia 3a Aocrbn ao ashhm, 
pea^M3npaHM b ADO.NET - CB"bp3aH v\ HecB"bp3aH. OnucBa ce nporpaMHMAT 
MOAe/i Ha ADO.NET, HeroBMTe KOMnoHeHTM v\ AOCTaBnwu.i/iTe Ha ashhu. 06ac- 
HflBa ce kom K/iacoBe ce M3no/i3BaT 3a CB"bp3aH AOCTbn ao ashhm, m kom - 3a 
HecB"bp3aH. 



42 nporpaMnpaHe 3a .NET Framework 

ripi/i pa3r/ie>KflaHeTO Ha CB"bp3aHMfl MOAe/i 3a flocrbn ao ashhm ce o6p"biua 
BHMMaHne Ha AOcraBUkiKa Ha ashhm SqICIient 3a Bp"b3Ka c MS SQL Server v\ 

Ce 06flCHflBa KaK Ce M3nO/13BaT K/iaCOBeTe SqlConnection, SqlCommand M 

sqiDataReader. Pa3r/ie>KAa ce pa6oTaTa c napaMeTpn3npaHM 3aaBKM v\ ki3no/i- 
3BaHeTO Ha TpaH3aKunn ot ADO.NET. flaBa ce npuMep 3a flocrbn v\ ao Apyrn 
6a3M ot ashhh npe3 OLE DB. Pa3r/ie>KflaT ce v\ hakom npo6/ieMki npn pa6oTa c 
AaTM m cbxpaHeHne Ha rpacpwuHM M3o6pa>KeHMfl b 6a3aTa ashhu. 

ripi/i pa3Me>KflaHeT0 Ha HecB"bp3aHMfl MOAe/i 3a Aocrbn ao ashhm ce AncKy- 
TupaT b AeTaM/iw ocHOBHMTe ADO.NET K/iacoBe 3a HeroBaTa pea/in3auwfl - 

DataSet M DataTable. flaBaT Ce npMMepn M 06flCHeHMfl KaK Ce M3nO/13BaT 

orpaHwueHMfl, M3pa3M, pe/iaukiw v\ v\3vnep,v\ b o6eKTHMfl MOAe/i DataSet. 
06p"biua ce cneuwa/iHO BHMMaHne Ha K/iaca DataAdapter v\ BapnaHTUTe 3a 
HeroBOTO i/i3no/i3BaHe npn 3ape>KAaHe Ha ashhm m o6HOB*iBaHe Ha 6a3aTa ot 
AaHHM. Pa3Me>KAaT ce noAxoAHTe 3a peiuaBaHe Ha kohcp/ihktm npn HaHacaHe 
Ha npoMeHM b 6a3aTa ashhm. flucKyTupaT ce v\ HanwHMTe 3a Bp"b3Ka Me>KAy 
ADO.NET m XML, a HaKpaa ce pa3r/ie>KAaT npo6/ieMMTe etc curypHOCTTa b 
npn^o>KeHMflTa, ki3no/i3Bamki 6a3M otashhu. 

Abtopm Ha MaBaTa ca Xpmcto PaAKOB (nacrra 3a CB"bp3aHna MOAe/i) v\ /la3ap 
KwpneB (nacrra 3a HecB"bp3aHMfl MOAe/i). r/iaBaTa e pa3pa6oTeHa c ujmpoko 
M3no^3BaHe Ha /leKuwyrra Ha BpaHMMnp riopoB m CsejiwAu HaKOB no ctiuaTa 
TeMa. PeAaKTopn ca CBeT/iMH HaKOB v\ MapTMH Ky/iOB. 

T/iaBa 15. rpacJ^MHeH noTpe6nTe/iCKM MHTepcjDeMC c 
Windows Forms 

B r/iaBa 15 ce pa3r/ie>KAaT cpeACTBaTa Ha Windows Forms 3a cb3AaBaHe Ha 
npo3ope4HO-6a3npaH rpacpn^eH noTpe6kiTe/iCKH MHTepcpewc (GUI) 3a .NET 
npw/io>KeHkiflTa. npeAcraBAT ce nporpaMHMAT MOAe/i Ha Windows Forms, Hero- 
BMTe 6a30BM kohtpo^m, cpeACTBaTa 3a c"b3AaBaHe Ha npo3opun, Ana/i03M, 

MeHKDTa, ZieHTkl C MHCTpyMeHTM M CTaTyC ZieHTM, KaKTO M HflKOM nO"C/10>KHM 

KOHuenunn KaTo: MDI npn^OKeHna, data-binding, Hac/ieAflBaHe Ha cpopMM, 
xoctmht Ha kohtpo^m b Internet Explorer, pa6oTa c hmujkm bbb Windows 
Forms v\ AP- 

Abtopm Ha r/iaBaTa ca PaAOcnaB MBaHOB (no-ro/isiMaTa nacr) v\ CsejiwAu 
HaKOB. TeKCTtT e 6a3npaH Ha /leKuwaTa Ha CsejiwAu HaKOB no cbiuaTa TeMa. 

r/iaea 16. H3rpa>KflaHe Ha ye6 npmio>KeHMsi c 
ASP.NET 

B r/iaBa 16 ce pa3r/ie>KAa pa3pa6oTKaTa Ha ye6 npn^OKeHna c ASP.NET. 
ripeACTaBAT ce nporpaMHMAT MOAe/i Ha ASP.NET, ye6 cpopMMTe, koa^t 3aA tax, 
>KM3HeHMAT uwKb/i Ha ye6 npn^o>KeHMflTa, pa3/iwnHHTe TunoBe kohtpo/im m 
TexHMTe c"b6nTMfl. rioKa3Ba ce KaK ce Ae6"brBaT v\ npoc/ieAflBaT ye6 npw/io- 
xeHMfl. Ojp,ej\s\ ce BHMMaHne Ha Ba/ii/iAauwflTa Ha ashhh, BtBeAeHM ot noTpe- 
6nTe^a. Pa3r/ie>KAa ce KOHuenun^Ta 3a ynpaB^eHne Ha cbcroaHkieTO Ha o6eK- 
TMTe - View State v\ Session State. fleMOHcrpwpa ce KaK MoraT p,a ce BM3ya- 
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/iM3wpaT m peAaKTupaT ashhm, cbxpaHABaHM b 6a3a ot ashhm. flucKyTupaT ce 
pa3rp"biuaHeTO v\ KOHCpurypupaHeTO Ha ASP.NET ye6 npn^OKeHMATa b Internet 
Information Server (IIS) v\ CMrypHOcrra npn ye6 npn^OKeHMATa. 

Abtop Ha r/iaBaTa e MMxaM/i Ctomhob. TeKCTvr e 6a3npaH Ha jieKUMATa Ha 
Mwxaw/1 Ctomhob no cbiuaTa TeMa. 

T/iaBa 17. MHoroHMiiJKOBO nporpaMMpaHe m 

CMHXpOHM3aMMfl 

B r/iaBa 17 ce pa3r/ie>KAa MHorosaAanHOora b cbBpeMeHHMTe onepaunoHHM 
cucTeMM m cpeACTBaTa 3a napa/ie/iHO ki3n"b/iHeHi/ie Ha nporpaMeH koa, komto 
.NET Framework npeAOcraBfl. 06p"biua ce BHMMaHne Ha HMUJKMTe (threads), 
TexHMTe cbcroflHMfl m ynpaB/ieHMeTO Ha TexHua >KM3HeH uMKb/i - CTapTupaHe, 
npucnuBaHe, cb6y>KAaHe, npeKpaT^BaHe v\ AP- 

Pa3Me>KAaT cpeAcmaTa 3a cnHxpoHM3aunfl Ha hmujkm npn Aocrbn ao o6lum 
AaHHM, KaKTO m HanMHMTe 3a M34aKBaHe Ha 3aeT pecypc v\ HOTucpuKauna npn 
ocBo6o>KAaBaHe Ha pecypc. 06p"biua ce BHMMaHne KaKTO Ha cnHxpoHM3aunoH- 
HMTe o6eKTM b .NET Framework, TaKa v\ Ha HeynpaB/isiBaHMTe cnHxpoHM3aun- 
ohhm o6eKTM ot onepau.MOHHaTa CMcreMa. 

M3flCHflBa ce KOHuenunaTa 3a pa6oTa c BrpaAeHMfl b .NET Framework ny/i ot 
hmujkm (thread pool), HanMHMTe 3a acMHxpoHHO M3n"bJiHeHMe Ha 3aAanM, cpeA- 
CTBaTa 3a kohtpoji HaA taxhoto noBeAeHMe m npenoptuBaHMTe npaKTMKM 3a 
pa6oTa c tax. 

Abtop Ha r/iaBaTa e A/ieKcaHAtp PyceB. TeKCTbT e 6a3MpaH b roji^MaTa cm 
nacr Ha jieKUMATa Ha MMxaMJi Ctomhob m aBTopcKMTe 6e/ie>KKM b Hea. 

r/iaea 18. Mpewoeo m 1/lHTepHeT nporpaMMpaHe 

B rjiaBa 18 ce pa3rjie>KAaT hakom ochobhm cpeAcma, npeAJiaraHM ot .NET 
Framework 3a MpewoBO nporpaMMpaHe. TjiaBaTa 3anonBa etc cbBceM KpaTKO 
BtBeAeHMe b npMHUMnMTe Ha pa6oTa Ha CbBpeMeHHMTe KOMniOTbpHM Mpe>KM m 
Ha MHTepHeT m npoAt/iwaBa c npoTOKOJiMTe, npe3 komto ce ocbiuecTBABa Mpe- 
>KOBaTa KOMyHMKauMfl. 06eKT Ha AncKycMfl ca KaKTO KJiacoBeTe 3a pa6oTa c 
TCP m UDP coKeTM, TaKa m hakom KJiacoBe, npeA/iaraiuM no-cneuMCpM4HM B"b3- 
mo>khoctm, KaTO npeAcraBAHe Ha IP aApecM, M3n"bJiHABaHe Ha DNS 3aaBKM m 
AP- B Kpaa Ha rjiaBaTa me ce npeAcraBAT cpeACTBaTa 3a M3B/iMnaHe Ha ye6- 
pecypcM ot MHTepHeT m Ha K/iacoBeTe 3a pa6oTa c e-mail b .NET Framework. 

Abtopm Ha r/iaBaTa ca MBaMJio Xpmctob m TeoprM rieHneB. TeKCTvr ujmpoko 
M3noji3Ba jieKUMATa Ha MBaMJio Xpmctob no cbujaTa TeMa. 

T/iaBa 19. OTpawemie Ha TMnoeeTe (Reflection) 

B rjiaBa 19 ce npeAcraBa noH^TMeTO Global Assembly Cache (GAC) m OTpa- 
xeHMe Ha TMnoBeTe (reflection). Pa3r/ie>KAaT ce HanMHMTe 3a 3ape>KAaHe Ha 
aceM6jiM. fleMOHCTpMpa ce KaK Moxe p,a ce M3B/iene MHCpopMauMa 3a TMnoBeTe 
b AaAeHO aceM6jiM m 3a n/ieHOBeTe Ha AaAeH TMn. Pa3rjie>KAaT ce HanMHM 3a 
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AMHaMM^HO M3BMKBaHe Ha n/ieHOBe ot flaAeH Tun. 06acHflBa ce KaK Moxe p,a 
ce C"b3flafle eflHO aceM6/iw, p,a ce AecpMHupaT TunoBe b Hero v\ aceM6/iMTO p,a 
ce 3anniue bbb cpaw/i no BpeMe Ha ki3n"b/iHeHwe Ha nporpaMaTa. 

Abtop Ha r/iaBaTa e fluMMTbp KaHeB. TeKCTvr e 6a3npaH Ha neKuwnja na 
1/lBaw/io Xpmctob no cbiuaTa TeMa. PeAaKTop e CBeT/ikm HaKOB. 

T/iaBa 20. Cepna/iM3aMnq Ha namm 

B MaBa 20 ce pa3r/ie>KAa cepwa/in3aui/iflTa Ha ashhm b .NET Framework. 
06flCH*iBa ce KaKBO e cepna/iw3aukifl, 3a KaKBO ce M3no/i3Ba v\ KaK ce kohtpo- 
/iwpa npouecbT Ha cepkia/iw3aunfl. Pa3r/ie>KAaT ce BMAOBeTe cpopMaTepn 
(formatters). 06acHflBa ce KaKBO e XML cepwa/iki3aukifl, KaK pa6oTM ta m KaK 
Moxe p,a ce KOHTpo/iwpa m3xoahmat XML npn HewHOTO ki3no/i3BaHe. 

Abtop Ha r/iaBaTa e PaAOcnaB MBaHOB. TeKCTbT e 6a3npaH Ha neK\\v\s\Ta ua 
Mwxaw/1 Ctomhob no ctiuaTa TeMa. PeAaKTop e CsejiwAu HaKOB. 

r/iaea 21. Ye6 yc/iyrw c ASP.NET 

B r^aBa 21 ce pa3r/ie>KAaT ye6 ycnyrwTe, taxhoto M3rpa>KAaHe v\ KOHcyMauna 
npe3 ASP.NET v\ .NET Framework. 06eKT Ha AUCKycua ca ocHOBHMTe TexHO/io- 
vvha, CB"bp3aHM c ye6 ycnyrwTe, v\ npwuwHaTa Te p,a ce npeBtpHaT b craHAapT 
3a MHTerpaunfl v\ Me>KAyn/iaTCpopMeHa KOMyHMKauna. npeAcraBAT ce pa3/iwnHki 
cueHapnn 3a M3no/i3BaHeTO mm. Pa3r/ie>KAa ce nporpaMHMAT MOAe/i 3a ye6 
yc/iyrw b ASP.NET m cpeACTBaTa 3a taxhoto M3rpa>KAaHe, M3n"b/iHeHne v\ pa3- 
rptiuaHe (deployment). HaKpaa ce AncKyTupaT hakom necro cpeiuaHM 
npo6/ieMki m yTBtpAeHM npaKTMKM npn pa3pa6oTKaTa Ha ye6 ycnyrw npe3 .NET 
Framework. 

Abtopm Ha r/iaBaTa ca CrecpaH flo6peB v\ J\enH BapneB. B TeKcra ca M3no/i- 
3BaHM MaTepna^n ot neKi\v\f\ja na CBeT/iMH HaKOB no cbmaTa TeMa. TexHM- 
4ecKM peAaKTop e MapTMH Ky/iOB. 

r/iaea 22. OTfla/ieneHO M3BMKBaHe Ha mctoam 
(Remoting) 

B MaBa 22 ce pa3r/ie>KAa MHCppacrpyKTypaTa 3a OTAa/ieneHki M3BMKBaHMfl, 
koato .NET Framework npeAOcraBfl Ha pa3pa6oT4MUMTe. 06acHflBaT ce ocho- 
BMTe Ha Remoting TexHO/iorwaTa v\ BceKM eAMH ot HeMHMTe KOMnoHeHTu: 
KaHa/iw, cpopMaTepn, OTAa/ieneHM o6eKTM v\ aKTMBauna. flucKyTupaT ce pa3/iw- 
KMTe Me>KAy pa3/iwnHkiTe TunoBe OTAa/ieneHM o6eKTM. 06acHflBaT ce TexHMAT 
>KM3HeH uwKb/i m BMAOBeTe MapLua/iw3aunfl. CrbnKa no CTbnKa ce flocmra ao 
cb3AaBaHeTO Ha npuMepeH Remoting cbpBtp v\ K/iweHT. HaKpaa ce npeAcraBfl 
eAMH rtBKaB m npaKTkmeH Ha^MH 3a KOHCpurypupaHe Ha ua/iaTa Remoting 
MHCppacTpyKTypa 4pe3 KOHCpurypaunoHHM cpaw^OBe. 

Abtop Ha MaBaTa e Bmktop Xmbkob. B TeKCTa ca ki3no/i3BaHki MaTepna/in ot 
^eKUMATa Ha CBeT/iMH HaKOB. PeAaKTopn ca MBaH MuTeB v\ CBeT^MH HaKOB. 
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T/iaBa 23. B3anMOfleMCTBne c HeynpaB/ineaH koa 

Vnaea 23 pa3r/ie>Kfla KaK MOweM p,a pa3UJnpnM B"b3MO>KHOCTMTe Ha .NET 
Framework npe3 ynoTpe6a Ha npeflocraBeHMTe ot Windows npM/io>KHM npor- 
paMHM MHTepcpeMCM (API). flucKyTupaT ce cpeflCTBaTa 3a M3BMKBaHe Ha cpyHK- 
UMOHa/iHOCT ot AHHaMM^HM Win32 6n6^MOTeKM m Ha npo6/ieMMTe c npeo6pa3y- 
BaHeTO (Mapuja^M3aunflTa) Me>KAy Win32 v\ .NET TunoBeTe. 

06p"biua ce BHMMaHne Ha Bp"b3KaTa Me>KAy .NET Framework v\ COM (KOMno- 
HeHTHMAT MOAe/i Ha Windows). Pa3r/ie>KflaT ce KaKTO M3BMKBaHeTO Ha COM 
o6eKTM ot .NET koa, TaKa v\ pa3KpnBaHeTO Ha .NET KOMnoHeHT KaTO COM 
o6eKT. fleMOHCTpupa ce v\ TexHO/iorwflTa IJW 3a M3no/i3BaHe Ha HeynpaB/iflBaH 
KOfl ot nporpaMM, HanncaHM Ha Managed C+ + . 

Abtop Ha r/iaBaTa e MapTMH Ky/iOB. TeKCTbT e 6a3npaH Ha HeroBaTa neK\\v\s\ 
no cbmaTa TeMa. TexHwuecKki peAaKTop e ra/iMH M/iweB. 

T/iaBa 24. YnpaB/ieHMe Ha naMeira m pecypciue 

B r/iaBa 24 ce pa3r^e>Kfla nucaHeTO Ha npaBM/ieH v\ ecpeKTMBeH koa no otho- 
ujeHne M3no^3BaHeTO Ha naMeTTa v\ pecypcuTe b .NET Framework. B Hana/iOTO 
ce npaBM cpaBHeHne Ha npeAMMCTBaTa v\ HeAOcraTbUMTe Ha ptuHOTO v\ aBTO- 
MaTM^HOTO ynpaB/ieHwe Ha naMeT v\ pecypcu. CneA TOBa ce pa3r/ie>KAa no- 
o6ctomho aBTOMaTM^HOTO mm ynpaB/ieHkie c cpOKyc Haw-Bene Btpxy cwcreMaTa 
3a no^MCTBaHe Ha naMeTTa b .NET (t. Hap. garbage collector). 06p-biua ce 
BHMMaHne Ha B3anMOAeMCTBneTO c Hea v\ npaKTMKUTe, c komto MOweM p,a v\ 

nOMOTHeM Ra pa60TM B"b3MO>KHO Haw-ecpeKTMBHO. 

Abtopm Ha r/iaBaTa ca Ctoah flaMOB v\ flMMMTtp BoHeB. TexHwuecKM peAaKTop 
e CBeT/ikiH HaKOB. 

T/iaBa 25. AceM6/iMTa m pa3npocTpaHeHne 
(deployment) 

B r/iaBa 25 ce pa3r/ie>KAa Haw-Ma/iKaTa cbcraBHa nacr Ha .NET npM/io>KeHMflTa 
- aceM6/iw, pa3/ikmHHTe TexHMKn 3a pa3npocrpaHeHkie Ha roTOBna cocpTyepeH 

npOAyKT Ha K/lMeHTCKMTe pa60THM CTaHUMM M HflKOM M36paHM TeXHMKM 3a 

c"b3AaBaHe Ha MHcra/iauwoHHH naKeTM v\ KanaHMTe, 3a komto Tpa6Ba p,a ce 
BHMMaBa npn cb3AaBaHe Ha MHCTa/iauwoHHw naKeTM. 

Abtop Ha Ta3M MaBa e Ta/ikiH M/iweB. B TeKCTa e M3no/i3BaHa nacri/mHO 
^eKUMATa Ha Mwxan/i Ctomhob. TexHwuecKki peAaKTop e CsejiwAu HaKOB. 

r/iaea 26. CwrypHOCT b .NET Framework 

B r/iaBa 26 ce pa3r/ie>KAa KaK .NET Framework noAnoMara curypHOCTTa Ha 
c"b3AaBaHMTe npn^OKeHna. ToBa BK/iiouBa KaKTO 6e3onacHOCT Ha TunoBeTe v\ 
3aiunTa Ha naMeTTa, TaKa v\ cpeACTBaTa 3a 3aiunTa ot M3n"b/iHeHkie Ha Hewe- 
nau koa, aBTeHTMKaunfl m OTopn3aunfl, e^eKTpoHeH noAnnc v\ KpunTorpacpna. 
Pa3Me>KAaT ce TexHO/iorwwTe Ha .NET Framework KaTO Code Access Security, 
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Role-Based Security, Cki/iHO-kiMeHyBai-m aceM6/iMTa, uncppoBO noAnncBaHe Ha 
XMLflOKyMeHTM (XMLDSIG) v\ Apyrn. 

Abtopm Ha r/iaBaTa ca Toaop Ko/ieB v\ BacM/i EaKa/iOB. B TeKcra e ujmpoko 
M3no^3BaHa /leKuwaTa Ha CsejiwAu HaKOB no ctiuaTa TeMa. TexHMnecKM 
peAaKTop e CsejiwAu HaKOB. 

T/iaBa 27. Mono - CBo6oflHa MMn/ieMeHTaMnq Ha .NET 

B r^aBa 27 ce pa3r/ie>KAa eAHa ot a/iTepHaTMBMTe Ha Microsoft .NET 
Framework - npoeKTbT c OTBopeH koa Mono. 06acHflBaT ce HaKpaTKO HanM- 
HMTe 3a MHCTa^npaHe v\ pa6oTa c Mono, M3no/i3BaHeTO Ha BrpaAeHkue TexHO- 
novv\v\ ASP.NET v\ ADO.NET, KaKTO v\ Cb3AaBaHeT0 Ha rpacpMUHM npn^OKeHna. 
flaBaT ce v\ hako/iko cbBeTM v\ npenoptKM 3a nucaHeTO Ha npeHOCMM koa. 

Abtopm Ha r/iaBaTa ca U,BeTe/iMH AHApeeB v\ Ahtoh AHApeeB. TeKCTbT e 6a3M- 
paH Ha ^eKUMATa Ha Ahtoh AHApeeB no cbiuaTa TeMa. TexHwuecKki peAaKTop e 
CsejiwAU HaKOB. KopeKTop e Coha Bn6n^MK0Ba. 

T/iaBa 28. I10M0I14HI1 MHCTpyMeHTM 3a .NET 

pa3pa6oTHMMM 

B MaBa 28 ce pa3r/ie>KAaT peAnua MHCTpyMeHTM, M3no/i3BaHM npn pa3pa6oT- 
KaTa Ha .NET npn^OKeHna. C TaxHa noMOiu Moxe 3HanwTe/iH0 p,a ce y/iecHM 
M3n"b^HeHneT0 Ha hakom necro cpeiuaHM nporpaMMCTKM 3aAanM. M36poeHMTe 
MHCTpyMeHTM noMaraT 3a noBMiuaBaHe KanecmoTO Ha KOAa, 3a yBe/iMnaBaHe 
npoAyKTMBHOCTTa Ha pa3pa6oTKa m 3a M36arBaHe Ha hakom TpaAMUMOHHM 
TpyAHOCTM npM noAAP"b>KKaTa. Pa3r/ie>KAaT ce b p,ejav\i\v\ MHCTpyMeHTMTe .NET 
Reflector, FxCop, CodeSmith, NUnit (3aeAH0 c Aon-b/iHeHM5rra kbm Hero 
NMock, NUnitAsp m NUnitForms), log4net, NHibernate m NAnt. 

Abtopm Ha r/iaBaTa ca MBaH MMTeB m Xpmcto fleiueB. TeKCTbT e no TexHM 
aBTopcKM MaTepMa/iM. PeAaKTop e CBeT/iMH HaKOB. 

r/iaea 29. npaKTimecKM npoeKT 

B r/iaBa 29 ce AncKyTMpa KaK MoraT p,a ce npM/iowaT Ha npaKTMKa TexHO- 
^orMMTe, pa3MeAaHM b npeAxoAHMTe TeMM. nocraBeHa e 3aAana p,a ce pa3- 
pa6oTM eAMH cepM03eH npaKTMnecKM npoeKT - CMCTeMa 3a 3ano3HaHCTBa b 
MHTepHeT c B"b3M0>KH0CT 3a ye6 m GUI AOCTbn. 

ripM pea^M3auMATa Ha CMCTeMaTa ce npeMMHaBa npe3 BCMUKMTe cpa3M ot pa3- 
pa6oTKaTa Ha cocpTyepHM npoeKTM: aHa/iM3MpaHe m AecpMHMpaHe Ha M3MCKBa- 
HMATa, M3roTBAHe Ha CMCTeMHa apxMTeKTypa, npoeKTMpaHe Ha 6a3a ot ashhm, 
MMn^eMeHTauMfl, TecTBaHe m BHeAP^BaHe Ha CMcreMaTa. 

ripM M3roTBAHe Ha apxMTeKTypaTa npM^oxeHMeTO ce pa3Ae/i*i Ha tpm cnon - 
6a3a ot ashhm (koato ce pea/iM3Mpa c MS SQL Server 2000), 6M3Hec c/iom 
(komto ce pea^M3Mpa KaTO ASP.NET ye6 yc/iyra) m k/im6htckm c/iom (komto ce 
pea^M3Mpa ot ABe npM/io>KeHMfl - ASP.NET ye6 K/iMeHT m Windows Forms GUI 

K/lMeHT). 
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P"bKOBOflkiTe/i Ha npoeKTa e MBai/i/io Xpmctob. Abtopm Ha npoeKTa ca: 1/lBaki/io 
Xpmctob (oTroBopeH 3a Windows Forms K/iweHTa), Toflop Ko/ieB v\ V\Bav\no 
/Immob (OTroBopHM 3a ye6 ycnyraTa v\ 6a3aTa ashhh) m BpaHMMnp AHre/iOB 
(OTroBopeH 3a ASP.NET ye6 K/iweHTa). MHCTa/iaToptT Ha npoeKTa e cb3AafleH 
ot ra/ikm 1/1/iweB. TexHkmecKki peflaKTopn Ha KOfla ca MapTMH Ky/iOB, CsejiwAu 
HaKOB, CrecpaH flo6peB v\ fle^H Bap^eB. 

Abtopm Ha TeKCTa ca MBaw^o Xpmctob, Toflop Ko/ieB, 1/lBaw/io /Jmmob v\ 
BpaHMMnp AHre/iOB. PeAaKTop Ha TeKCTa e CBeT/iMH HaKOB. 

3a M3no/i3BaHaTa TepMimo/ioriiJi 

TtM KaTO HacTOfliunflT TeKCT e Ha 6"b^rapcKM e3MK, me ce onuTaMe fla orpaHM- 
4mm ynoTpe6aTa Ha aHMMMCKn TepMMHM, aoko/ikoto e B"b3MO>KHO. CbmecTBy- 
BaT o6ane Tpn ocHOBaTe/iHM npn^MHn p,a M3no/i3BaMe v\ aHr/iMMCKMTe TepMMHn 
HapeA c 6"b/irapcKkiTe mm eKBHBa/ieHTw: 

- rio-ro/iflMaTa nacr ot TexHMnecKaTa AOKyMeHTauna 3a .NET Framework e 
Ha aHr/iMMCKM e3MK (noBeneTO khmtm m b nacmocT MSDN Library) v\ 
3aTOBa e mhoto Ba>KHO nwTaTe/ikiTe p,a 3Ha*iT aHMMMCKua eKBMBa/ieHT Ha 

BCeKM kl3nO/13BaH TepMMH. 

- Mhoto ot i/i3no/i3BaHkiTe TepMMHM He ca np^KO CB"bp3aHM c .NET v\ ca 
HaB/ie3/ii/i OTAaBHa b nporpaMMCTKua xaproH ot aHMMMCKM e3MK (Hanpn- 
Mep "Ae6"brBaM", "KOMnw/ikipaM" v\ "n/itrkm"). Te3M TepMMHM me 6"bAaT 
M3nncBaHM HaM-necro Ha Ki/ipn/inua. 

- Hakom TepMMHM (HanpwMep "framework" v\ "deployment") ca TpyaHO 
npeBOAMMM m Tpa6Ba as ce M3no/i3BaT 3aeAHO c opi/iri/ma/ia b cko6km. B 
HacToaiuaTa KHura Ha Mecra TaKMBa TepMMHM ca npeBe>KAaHM no pa3- 
zikinHki Ha^MHM (cnopeA KOHTeKCTa), ho BMHarn npn ntpBO cpeiuaHe ce 

AaBa M OpurMHa^HMflT TepMMH Ha aHMMMCKH e3MK. 

KoHBeHMMA 3a KOfla 

C ue/i yeAHaKBABaHe Ha cm/ia Ha KOAa bbb bcmukm npuMepn ot KHuraTa, b 
npuMepnTe v\ AeMOHCTpaunnTe ot /leKuwwTe, iokto m b npaKTu^ecKMfl npoeKT, 
e BtBeAeHa KOHBeHui/m 3a KOAa, koato BK/iK>nBa peAnua npenoptKM 3a cpop- 
MaTupaHeTO Ha KOAa, MMeHaTa Ha TunoBe, n/ieHOBe v\ npoMeH/inBM, enewemw 
ot noTpe6nTe^CKMfl MHTepcpewc v\ Apyrn. IHe o6achmm no-Ba>KHMTe ot tax: 

KoHcraHTMTe nuiiieM c rsiaBHM 6yKBM 

flpuMepn: 



private const int MAX_VALUE = 4096; 

private const string INPUT_FILE_NAME = "input . xml" ; 



ToBa e yTBtpAeHa npaicrmo, B"b3npneTa ot noBeneTO nporpaMMCTn Ha C, 
C+ + , Java m C#. 
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H/ieH-npoMeH/iiiBiiTe niiineM c npecjDMKC "m" 

ripuMepn: 



private Hashtable mUsersProf iles; 
private ArrayList mUsers; 



Ta3M KOHBeHUkia He e craHAapTHa, ho tbm KaTO Microsoft HAMaT ocpkiui/ia/iHa 
npenoptKa no to3m Btnpoc, Hue B"b3npnexMe Ta3M KOHBeHui/m 3a MMeHyBaHe 
Ha n/ieH-npoMeH/ikiBkiTe, 3a fla vv\ OT/iwnaBaMe ot ocraHa/ikiTe npoMeH/iwBM. 
ripecpMKCtT "m" npOM3XO>Kfla OT AYMaTa "member" (n/ieH). 

napaMeTpiiTe Ha MeTOAMTe nnweM c npe$MKC "a" 

ripuMep: 




Ta3M KOHBeHUkia cbiuo He e craHAapTHa, ho Hue a B"b3npnexMe, 3a p,a MO>xeM 
ziecHO p,a OT/iwnaBaMe napaMeTpnTe b MeTOAHTe ot ocraHa/iMTe npoMeH/ii/iBM, 
KoeTO necro ntTM e mhoto no/ie3HO. ripecpi/iKCbT "a" npon3xo>KAa ot AyMaTa 

"argument" (apryMeHT Ha MeTOA). 

1/lMeHyeaHe Ha MfleHTnc|3MKaTopM 

B"b3npwe/iki CMe KOHBeHuna 3a MMeHyBaHe Ha MAeHTucpuKaTopnTe, koato e 
6^M3Ka ao ocpkm.ua/iHMTe npenoptKM Ha Microsoft (3a c/iynawTe, b komto 
Microsoft ca p,anv\ npenoptKM) v\ e cbo6pa3eHa c npuHunnnTe 3a MMeHyBaHe 
Ha 4/ieH-npoMeH^MBM v\ napaMeTpn, komto Bene pa3r/ieAaxMe. Eto KaK M3r- 
/ie>KAa Ta3M KOHBeHuna: 



MfleHTMCpMKaTOp 


Ctm/i 


ripuMep 


npocrpaHCTBO ot MMeHa 
(namespace) 


Pascal Case 


System. Windows . Forms 


Tun (K/iac, CTpyKTypa, ...) 


Pascal Case 


TextWriter 


MHTepcpewc (interface) 


Pascal Case, 
npecpMKC "i" 


ISerializable 


M36poeH Tun (enum type) 


Pascal Case 


FormBorderStyle 


M36poeHa ctomhoct (enum value) 


Pascal Case 


FixedSingle 


no/ie caMO 3a neTeHe (read-only 
field) 


Pascal Case 


Userlcons 


no^e-KOHCTaHTa (constant) 


UPPERCASE 


MAX_VALUE 


cbomctbo (property) 


Pascal Case 


BorderColor 
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Cb6kiTkie (event) 


Pascal Case 


Si z eChanged 


MeTOA (method) 


Pascal Case 


ToString ( ) 


n/ieH-npoMeH/iMBa (field) 


Pascal Case, 
npecpMKC "m" 


mUserProf iles 


craTkinHa n/ieH-npoMeH/iMBa 
(static field) 


Pascal Case, 
npecpMKC "m" 


mTotalUsersCount 


napaMerbp Ha MeTOfl 
(parameter) 


Pascal Case, 
npecpMKC "a" 


aFileName 


/lOKa/iHa npoMeH/iMBa (local 
variable) 


Camel Case 


currentlndex 



klMeHyeaHe Ha kohtpo/im 

ripM MMeHyBaHe Ha kohtpo/im M3no/i3BaMe Pascal Case m npeAcraBKa, koato 
ctOTBeTCTBa Ha TexHMfl TMn. He cnaraMe npecpMKC "m", KoraTO KOHTpo/iaTa e 
n/ieH-npoMeH/iMBa: 



KoHTpo/ia 


ripMMep 


Button 


ButtonOk, ButtonCancel 


Label 


LabelCustomerName 


TextBox 


TextBoxCus tomerName 


Panel 


PanelCustomerlnf o 


Image 


ImageProduct 



KoHBeHMMM 3a 6a3aTa namm 

M3no^3BaMe MHO>KecTBeHO hmc/io 3a MMeHyBaHe Ha Ta6/iMUM (HanpMMep 

Users, Countries, StudentsCourses, ...)■ IHpM MMeHaTa Ha KO/lOHMTe B Ta6- 
/lMLja M3nO/13BaMe Pascal Case (HanpMMep UserName, MessageSender, Userld 
M T.H.). 

C^y>Ke6HMTe flyMM b e3MKa SQL (HanpMMep select, create table, from, 

INTO, ORDER BY M AP-) M3nMCBaMe C T/iaBHM 6yKBM. 



KaK Bi>3HiiKHa Ta3M KHiira? 

McTopMATa Ha Ta3M KHMra e flt/ira m MHTepecHa. 

Hako/iko roflMHM cnefl ocpMUMa^HOTO M3^M3aHe Ha .NET n/iaTCpopMaTa, npe3 
2002 r. .NET Framework Bene 6eiue HaB/i*i3"b/i ujmpoko Ha na3apa m mhoto 
6"b^rapcKM cpMpMM pa3pa6oTBaxa .NET npM/io>KeHMfl. E3MK"bT C# m .NET n/iaT- 
cpopMaTa Bene 6axa flo6pe no3HaTM cpeA cocpTyepHMTe cneuMa/iMCTM, ho no 
yHMBepcMTeTMTe Bee oiue hmkom He npenoAaBaiue Te3M TexHO/iorMM. 

B to3m MOMeHT b Cocpmmckm yHMBepcMTeT B"b3HMKHa KypcbT 'TlporpaMMpaHe 3a 
n/iaTCpopMa .NET". 
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KypcbT no nporpaMMpaHe 3a rmaTcjDopMa .NET b CY 
(2002/2003 r.) 

KypcbT "nporpaMMpaHe 3a n/iaTCpopMa .NET" b Cocpmmckm yHMBepcMTeT 6eiue 
opraHM3npaH npe3 neTHwn ceMecrtp Ha yne6HaTa 2002/2003 r. ot rpyna 
CTyAeHTM c M3ABeH MHTepec KtM .NET TexHO/iornnTe, hakom ot komto MMaxa 
Bene HaTpynaH cepno3eH npaKTMnecKM onuT ioto .NET pa3pa6oTHMU.M. 

ripenoflaBaTe^CKMflT eKnn 6ewe b cbcraB CBeT/iMH HaKOB (pa6oTeiu ToraBa b 
Myca/ia CocpT), Ctoah MopflaHOB (pa6oTeiu ToraBa b Pw/ia Co/iiowbHc), Teoprn 
MBaHOB (pa6oTeiu ToraBa bbb WebMessenger) v\ Y\v\Konav\ HeAfl/iKOB (pa6oTeiu 
ToraBa b MHCpopMaunoHHO o6c/iy>KBaHe). 

KypctT ( http://www.nakov.com/dotnet/2003/ ) o6xBaiuaiue bcm^km ochobhm 
TexHO^ornn, CB"bp3aHM c .NET Framework. 1/lHTepecbT kbm Hero 6eiue mhoto 
ro/iflM. HaA 300 CTyAeHTa npeMi/maxa o6yneHMeTO, KoeTO 6eiue c o6eM 60 
yne6HM naca. Mhoto ot tax cnep, TOBa 3anonHaxa npocpecnoHa/iHaTa cm Kapn- 
epa KaTO .NET nporpaMMCTM. 

no BpeMe Ha ceMecrbpa 6axa pa3pa6oTeHM aBTopcKM yne6HM MaTepi/ia/iw 3a 
noBeneTO ot TeMMTe, komto no-KbCHO 6axa M3no/i3BaHM npn M3roTBAHeTO Ha 
zieKUMM no "nporpaMMpaHe 3a .NET Framework", Ha komto e 6a3MpaHa HacTO- 
AiuaTa KHMra. 

npoeKTbT Ha Microsoft Research m EAPC 

P,Be toamhm no-KtCHO Microsoft Research OTnpaBMxa npeA/io>KeHMe kbm 
Coc|dmmckm yHMBepcMTeT 3a yuacme b aKaAeMMneH npoeKT 3a c"b3AaBaHe Ha 
yne6HO c"bA"bp>KaHMe m yne6HM MaTepMa/iM no AncuMn/iMHM, M3ynaBaHeTO Ha 
komto e 6a3MpaHO Ha TexHO/iorMMTe Ha Microsoft. 

EKMntT Ha CBeT^MH HaKOB, cbBMecmo c 5"b/irapcKa acou.Mau.Mfl Ha pa3pa- 
6oT4MUMTe Ha cocpTyep m Coc|dmmckm yHMBepcMTeT npeA/io>KMxa npoeKT 3a pa3- 
pa6oTKa Ha M3nepnaTe/iHO yne6HO cwvbpwaHMe m npoBe>KAaHe Ha yHMBepcM- 
TeTCKM KypcoBe no "nporpaMMpaHe 3a .NET Framework". npoeKTbT 6ewe oao- 
6peH m 4acTM4HO cpMHaHCMpaH ot Microsoft Research. 

TaKa 3ano4Ha cbcraBHHeTO Ha yne6HMTe MaTepMa/iM, Btpxy komto e 6a3MpaHa 
HacToaiuaTa KHMra. 3a roAMHa m no/iOBMHa 6axa M3pa6oTeHM noBene ot 2000 
PowerPoint cnawp,a no 26 TeMM, C"bA"bp>KaiuM HaA 600 npMMepa, oko/io 200 
AeMOHCTpauMM Ha >kmbo m HaA 300 3aAanM 3a ynpa>KHeHMa. Yne6HMTe 
MaTepMa^M ca c mhoto bmcoko KanecrBO m npeAOcraBHT 3aA"b/i6oneHa MHCpop- 
MauMfl no bcm4km no-Ba>KHM TexHO^orMM, CB"bp3aHM c nporpaMMpaHeTO c .NET 
Framework, no hakom ot TeMMTe zieKUMMTe ce no/iyuMxa 3HanMTe/iHO no- 
Ao6pM ot ocpMUMa/iHMTe y^e6HM MaTepMa/iM Ha Microsoft (t. Hap. Microsoft 
Official Curriculum). /leKUMMTe ca AOCTtnHM 3a cbo6oaho M3Ter/i*iHe ot caMTa 
Ha KHMraTa. 
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KypcbT no nporpaMMpaHe 3a .NET Framework b CY 
(2004/2005 r.) 

no pa3pa6oTeHMTe Bene yne6Hi/i MaTepwa/iw npe3 3mmhma ceMecrbp Ha 
2004/2005 r. 6eiue npoBeAeH Kypc bbb OaKy/iTeTa no MaTeMaTMKa v\ MHCpop- 
MaTMKa Ha CocpkmcKw yHMBepcuTeT c npoA"b/i>KMTe/iHOCT 90 yne6Hki naca. 

KypctT ( http://www.nakov.com/dotnet/ ') 6eiue opraHM3npaH ot Cbqiswah 
HaKOB m HeroBMfl eKnn - BpaHMMnp riopoB, MapTMH Ky/iOB, Teoprn MBaHOB, 
Mkixaw/i Ctomhob m MBaw^o Xpmctob. 1/lHTepecbT kbm Kypca othobo 6eiue 
hd/iam m ctotmum CTyaeHTM ki36paxa p,a npeMi/maT o6yneHkieTO. MH03i/ma ot 
tax cnep, TOBa 3ano4Haxa pa6oTa KaTO .NET nporpaMMCTM bbb BOfleiun 6"b/i- 
rapcKM cocpTyepHM KOMnaHMM. 

Hako/iko Meceua cnep, nprncnionBaHe Ha Kypca 3anonHa nucaHeTO v\ Ha HacTO- 
AiuaTa KHura no MaTepwa/iMTe, M3no/i3BaHM b i\eK\xv\v\je. 

KypcbT no nporpaMMpaHe 3a .NET Framework b CY 
(2005/2006 r.) 

ripe3 3MMHMA ceMecTtp Ha 2005/2006 r. bbb OaKy/iTeTa no MaTeMaTMKa v\ 
MHCpopMaTMKa Ha CocpMMCKM yHMBepcuTeT "Cb. K^MMeHT OxpnACKn" othobo ce 
opraHM3npa Kypc no .NET Framework ( http://www.devbq.org/dotnetcourse/ ') 
c npofl"b/i>KkiTe/iHOCT 90 yne6Hki naca. 

ripenoAaBaTe^CKMflT eKnn e cbcraBeH ot npeAcraBHTe/iw Ha aBTopcKua 
KO^eKTMB, pa3pa6oTi/i/i HacToaiuaTa KHura: CsejiwAu HaKOB, 1/lBaw/io Xpmctob, 
Mwxai/i/i Ctomhob, ra/ii/m M/ikieB, Baci/i/i EaKa/iOB, CTecpaH 3axapneB, PaAOcnaB 
MBaHOB, Ahtoh AHflpeeB, CTecpaH Kwpfl30B v\ Bmktop Xmbkob. 

KypcbT ce npoBe>KAa no ocpnuna/iHUTe zieKunn v\ yne6Hki MaTepwa/ii/i, pa3pa- 
6oTeHM no cbBMecmi/iyi npoeKT Me>KAy Microsoft Research, Cocpmmckm yHMBep- 
CMTeT m BAPC, komto ca AOCTtnHM 3a cbo6oaho v\3Tevj\s\ue ot catiTa Ha Kypca. 

HacToaiuaTa KHura ce ki3no/i3Ba KaTO ocpwu.ua/ieH yne6HMK b Kypca. 

npoeKTbT 3a HacTOfniiaTa KHura 

ritpBOHana/iHO MAeyiTa 6eiue p,a ce pa3nniuaT KaTO TeKCT M3roTBeHMTe Bene 
zieKUkiki v\ pja ce KOMnw/ikipa yne6HMK 3a KypcoBeTe no nporpaMMpaHe 3a .NET 
Framework. rio-KbCHO npoeKTbT cm/iho ce pa3pacHa v\ b Hero ce BK/iK>ni/ixa 
HaA 30 Ayiun- rioHBi/ixa ce Aont/iHMTe/iHM TeMM, no^Buxa ce v\ MHOxecTBO 
Aont^HeHMfl KtM o6xBaHaTMTe b /ieKu.i/ikiTe TeMM. 

KHnraTa e 6e3nsiaTHa! 

HacToaiuaTa KHura ce pa3npocrpaHflBa Hant/iHO 6e3n/iaTHO b e/ieKTpoHeH bma 

nO ^MLieH3 , KOMTO n03BO/lflBa l/l3nO/13BaHeTO M 3a BCflKaKBM \\ei\V\, BK/lKDHklTe/l- 

ho m b KOMepcua^HM npoeKTki. KHnraTa ce pa3npocrpaHflBa v\ b xapTneH bma 
cpeiuy 3an/iamaHe, KoeTO noKpuBa pa3X0AHTe no OTnenaTBaHeTO v\ pa3npocr- 
paHeHneTO v\, 6e3 p,a ce pea/iki3wpa nena/i6a. 
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EKMnttT, pea/111311 pan nnesna 

EKuntT, Hanwca/i HacToaiuaTa KHura, e cbcraBeH ot xopa, komto MMaT cw/ieH 
MHTepec KbM .NET TexHO/iorwwTe v\ we/ia^T 6e3B"b3Me3AHO p,a cnoAe/iflT cboh 
onuT KaTO yuacrBaT b HanncBaHeTO Ha eflHa v\nv\ hako/iko ot TeMi/ue. Hakom 
ot yHacTHMUMTe b eKkina ca 6mbujm cryqeHTki, nocemaBa/iki KypcoBeTe no .NET 
Framework b Cocpmmckm yHMBepcuTeT, Apyrn ca n/ieHOBe Ha CocpuwcKaTa .NET 
noTpe6nTe^CKa rpyna ( www.sofiadev.org '), a TpeTM - pa3pa6oTni/iu.i/i, komto ot 
HflKwie ca Haynw/iki 3a npoeKTa. Bcmukm aBTopn, ctaBTopn v\ peflaKTopn ot 
eKuna no pa3pa6oTKaTa Ha KHuraTa ca nporpaMMCTn c pea/ieH npaKTwuecKM 
onuT. 

y^acTHMUMTe b npoeKTa AaAOxa cboh TpyA 6e3Bt3Me3AH0, 6e3 p,a no/iynaT 
MaTepna^HM v\nv\ Apyrn o6/iarw, 3aiuoTO cb3HaBaxa ziwncaTa Ha Ao6pa KHura 
3a .NET Framework Ha 6"b/irapcKki e3MK v\ MMaxa cm/iho >Ke/iaHkie p,a noMorHaT 
Ha CBOMTe HacTOfliuM m 6"bAeiun KO/ierw p,a HaB/i*i3aT c mhoto no-Ma/iKO ycv\j\v\n 
b .NET TexHO/iorwwTe. 

npouecbT Ha pa6oTa 

HanncBaHeTO Ha KHuraTa OTHe oko/io 6 Meceua. EKuntT 6eiue ptKOBOAeH ot 
CBeT/iMH HaKOB, komto MMa 6oraT onuT c nucaHeTO Ha CTaTnn, npe3eHTaunn v\ 
khmtm m npnTe>KaBa Ao6pn TexHM^ecKM no3HaHMfl no .NET Framework. EKwnvr 
ce C"b6npaiue Ha BceKM 2 ceAMnun 3a p,a AncKyTupa HanpeAtKa no 3ap,anv\je v\ 
npo6/ieMMTe, B"b3HkiKHa/iw no BpeMe Ha pa6oTaTa no npoeKTa. 

Pa6oTaTa no BCAKa TeMa M3MCKBaiue HeMHMflT aBTop p,a npeAaBa no 10-15 
CTpaHMun Ha BceKM 2 ceAMMun. To3M noAxoA AOBeAe ao HaMa/iHBaHe Ha pucKa 
ot 3aK"bCHeHne Ha pa6oTaTa no TeMMTe, v\ no3BO/ii/i npo6/ieMi/iTe p,a 6"bAaT 
MAeHTMCpnunpaHM m pewaBaHki oiue npn B"b3HMKBaHeT0 mm. B Kpai/ma CMeTKa 
npoeKTbT 3aB"bpujn ycneujHO, MaKap v\ AOCTa cnep, n/iaHwpaHMTe ntpBOHana/i- 
ho cpoKOBe. 

no BpeMe Ha pa6oTaTa Bt3HMKBaxa npo6/ieMM, nopoAeHM ot to/isimoto HaTO- 
BapBaHe Ha aBTopnTe Ha pa6oTHOTO mm macto. Hakom aBTopn TpyAHO ycna- 
Baxa p,a cna3*iT o6eiuaHMTe cpoKOBe (a Apyrn Aopn HMKora He ca vv\ cna3- 
Ba/iw). no BpeMe Ha nonpaBMTe/iHaTa ceci/m hakom cryAeHTM MMaxa cepno3HM 
TpyAHOCTM. BtnpeKM TOBa caMO eAMH yuacmi/iK, komto ce bk/ikdum b npoeKTa, 
b noc/ieACTBkie ce 0TKa3a. Bcm^km ocraHa/iki Hanncaxa ycneujHO CBOMTe TeMM. 

3a y^ecHABaHe Ha cbBMecmaTa pa6oTa 6e i/i3no/i3BaHa cwcreMaTa 3a eKunHa 
pa6oTa no npoeKTM, npeA-naraHa cbo6oaho ot nopTa/ia sciforqe.org . 3a \\env\- 
Te Ha KHuraTa b SciForge 6eiue perncTpupaH v\ v\3uoi\3sau npoeKT "KHura 3a 
.NET Framework", komto Bee oiue e ny6/iwnH0 AOCTbneH ot aApec 
http://sciforqe.org/proiects/dotnetbook/ . Beiue ki3no/i3BaHa cucTeMaTa 3a 
kohtpo^ Ha BepcuMTe Subversion, cpopyMtT v\ noiueHCKMAT cnncbK (mailing 
list), npeA/iaraHM ot SciForge. 

3a Aa ce yeAHaKBAT CTM^OBeTe v\ cpopMaTupaHeTO bbb bcmukm vnasw, 6eiue 
pa3pa6oTeHO cneuna^HO "pbkoboactbo 3a nucaTe^MTe", KoeTO AecpMHupaiue 
CTporn npaBM^a, CBtp3aHM etc CTM^a Ha M3Ka3, CTpyKTypupaHeTO Ha TeKCTa, 
cpopMaTupaHeTO Ha KOAa, npuMepnTe, Ta6^nunTe, cxeMMTe, KapTMHKMTe v\ t.h. 
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Bflxa pa3pa6oTeHM KOHBeHunn 3a KOfla, penHMK Ha npeBOflHMTe aymm v\ Apyrn 
no/ie3Hki CTaHflapTM. 3a BC^Ka r/iaBa 6eiue HanpaBeH Lua6/iOH 3a MS Word 
2003, b komto aBTopnTe Tpfl6Baiue p,a nmuaT. Bcmukm Te3M ycw/ii/m cm/iho 
orpaHM4nxa pa3/ikmkmTa b cm/ia v\ cpopMaTupaHeTO Me>KAy ojp,ei\uv\je MaBH 
Ha KHuraTa. 

BcflKa TeMa, cnep, HanncBaHeTO v\, 6eiue peflaKTupaHa v\ peflaKTupaHa ot noHe 
eAMH peflaKTop. ritpBOHana/iHO bcmukm peAaKunn v\ peueH3nn ce M3B"bpujBaxa 
ot p"bK0B0flMTe/ifl Ha npoeKTa CBeT/iMH HaKOB, ho no-K"bCHO kbm peAaicri/ipa- 
HeTO ce npucbeflMHuxa v\ flpyrn y^acTHnun. B pe3y/iTaT Ha o6iunTe ycv\nv\s\ 
cbfl"bp>KaHkieTO Ha bci/iukm TeMM e Ha flo6po TexHkmecKO hmbo m flo6pe M3fl"bp- 

>KaHO OTK"bM CTHil. 

ABTOpCKMflT KO/ieKTMB 

ABTopcKMAT KO^eKTMB ce cbCTOki ot HaA 30 Ayiun - aBTopi/i, ctaBTopn, peAaK- 
Topn m Apyrn. IHe npeACTaBMM BceKM ot tax c no hako/iko i/i3peneHi/i*i (noA- 
peA6aTa e no a36yneH peA). 

A/ieKcaHfli>p Pycee 

A^eKcaHAtp PyceB e nporpaMMCT bbb cpupMa JCI ( www.jci.com '), KBAeTO ce 
3aHMMaBa c pa3pa6oTKa Ha cocpTyep 3a /ieKM aBTOMo6ki/iw. 3aB"bpujki/i e Tex- 
Hi/mecKM yHMBepcuTeT - Cocpua, cneuwa/iHOCT KOMniOTbpHM cucTeMM v\ TexHO- 
novv\v\. A/ieKcaHAtp ce e 3aHkiMaBa/i v\ c pa3pa6oTKa Ha cocpTyep 3a mo6m/ihm 
Te^ecpOHM. npocpecMOHa^HMTe My MHTepecu BK/iK>nBaT Java TexHO/iornnTe v\ 
.NET n/iaTCpopMaTa. MoxeTe p.a ce CBtpxeTe c A/ieKcaHAtp no e-mail: 
arussev@qmail.com . 

A/ieKCaHfll>p Xafl>KMKpiDCTeB 

A^eKcaHAtp XaA>KMKp"bCTeB e cocpTyepeH apxwTeicr etc cepno3eH onuT b 
06/iacTra Ha npoeKTupaHeTO v\ pa3pa6oTKaTa Ha ye6 6a3npaHM cucTeMM v\ e- 
commerce npn^OKeHna. Tom e cbTpyaHkiK v\ KOHcy/iTaHT Ha PC Magazine 
B"b/irapwfl ( www.saqabq.net/PCMaqazine/ ) v\ noneTeH n/ieH Ha Et/irapcKaTa 
acou.nau.kifl Ha cocpTyepHMTe pa3pa6oTnnu.w ( www.devbq.org '). A/ieKcaHAtp 
I/ma A"b/iroroAMiueH onuT KaTO ptKOBOAHTe/i Ha cocpTyepHM npoeKTM bbb 
cpupMM, 6a3npaHM b B"b^rapna v\ CALU,. npocpecwoHa/iHMTe My MHTepecu ca 
CB"bp3aHM c npoeKTupaHeTO v\ M3rpa>KAaHeTO Ha .NET npn^OKeHna, pa3pa6oT- 
BaHeTO Ha eKcnepTHM cucTeMM v\ cocpTyep 3a ynpaB/ieHwe v\ aBTOMaTM3aunfl Ha 
6n3Hec npouecn. 

Ahtoh AHflpeee 

Ahtoh AHApeeB pa6oTM KaTO ASP.NET ye6 pa3pa6oT4MK bbb cpupMa TnDSoft 
( www.tndsoft.com '). Tom ce MHTepecyBa ce ot bci/iuko, CBtp3aHO c KOMniOT- 
puTe m Haw-Bene c .NET v\ Linux. KaTO yueHMK ce e 3aHkiMaBa/i c a/iropwTMi/i v\ 
e ynacTBa/i b o/ikiMni/iaAH no MHCpopMaTMKa. 3aB"bpujn^ e MaTeMaTi/mecKa tmm- 

Ha3Mfl M e3MKOBa rMMHa3Mfl C aHMMMCKM e3MK, a B MOMeHTa e CTyAeHT B 
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cneui/ia/iHOCT MHCpopMaTMKa bbb OaKy/iTeTa no MaTeMaTMKa v\ MHCpopMaTMKa 
(OMI/1) Ha CocpMMCKM yHMBepcuTeT "Cb. K^MMeHT OxpuflCKn". Pa6crn/i/i e v\ 
KaTO cucTeMeH aAMMHMCTpaTop BtB OMM m cera npoAt/iwaBa p,a noflnoMara 
npoeKTMTe Ha cpaKy/ueTa, pa3pa6oTBaMKM hobm caMTOBe. HeroBnaT ziwueH 
caMT e flocTbneH ot aapec: http://debian.fmi.uni-sofia.bg/~toncho/portfolio/ . 
MoxeTe p.a ce CBtpxeTe c Ahtoh no e-mail: anton.andreev@fmi.uni-sofia.bg . 

BpaHMMMp AHre/iOB 

BpaHMMnp AHre/iOB e cocpTyepeH pa3pa6oTHMK bbb cpupMa Gugga 
( www.gugga.net ') v\ CTyAeHT bbb OaKy/ueTa no MaTeMaTMKa v\ MHCpopMaTMKa 
Ha CocpMMCKM yHMBepcuTeT "Cb. K/iMMeHT Oxpmackm", cneuna^HOCT KOMnio- 
TtpHM HayKM. HeroBMTe npocpecMOHa/iHM MHTepecu ca b 06/iacTra Ha o6eKTHO- 
opueHTupaHMfl aHa/iM3, MOAe/iwpaHe v\ nporpaMnpaHe, ye6 TexHO/iorMMTe v\ b 
^acTHOCT M3rpa>KflaHeT0 Ha RIA (Rich Internet Applications) v\ pa3pa6oTKaTa 
Ha cocpTyep 3a mo6m/ihm ycrpoMCTBa. BpaHMMnp e nene/iM/i rpaMOTM v\ otjwa- 
uma ot pa3^M4HM cbCTe3aHkm, KaKTO m ntpBO MflCTO Ha Hau.kiOHa/iHaTa o/imm- 
nuaAa no MHCpopMaunoHHn TexHO/iorMM, Ha koato e 61/1/1 v\ xypn roAMHa no- 

K"bCHO. 

Bacn/i EaKa/iOB 

BacM/i EaKa/iOB e CTyAeHT, uoci\ep,eu Kypc, b AMepuKaHCKua yHMBepcuTeT b 
B"b^rapna, cneuna^HOCT MHCpopMaTMKa. Tom e npeAceAaTe/i Ha cryqeHTCKMfl 
K/iy6 no MHCpopMaunoHHM TexHO/iornn i/i e cryaeHT-KOHcy/iTaHT Ha Microsoft 
B"b/irapwfl 3a yHMBepcuTeTa. B paMKMTe Ha K/iy6a ce 3aHMMaBa c ynpaB/ieHwe 
Ha npoeKTM v\ KOHcy/iTau.MM no i/i3n"b/iHeHkieT0 mm. KaTO CTyqeHT-KOHcy/iTaHT 
Ha Microsoft B"b/irapi/m BacM/i noAnoMara yci/i/iM*iTa Ha Microsoft p,a noAAtpwa 
THCHa Bpt3Ka etc CTyAeHTMTe v\ Aa rn MHCpopMupa v\ o6ynaBa no Haw-HOBUTe v\ 
npoAyKTM m TexHO/iorwi/i. BacM/i pa6oTM v\ KaTO cvrpyAHMK Ha PC Magazine 
Et/irapMH ot hako/iko hdamhm m MMa peAnua CTaTMM v\ KOMeHTapn b M3Aa- 
HkieTO. B yHMBepcuTeTa tom npeA-nara v\ M3roTB*i n/iaH 3a Kypc no npaKTM- 
necKO M3y4aBaHe Ha po6oTMKa, KaTO pa3UJnpeHne Ha o6yneHi/ieTO no M3KycT- 
BeH MHTe^eKT, komto e OAo6peH m BHeApeH. Tom pa6oTM v\ c hako/iko I/IT 
cpupMM, KtAeTO M3rpa>KAa peiueHMfl, 6a3npaHM Ha .NET n/iaTCpopMaTa. ripnTe- 
>KaBa npocpecMOHa/iHa cepTMCpuKauna ot Microsoft. Mo>xeTe Aa ce CB"bp>KeTe c 
Bacn/i no e-mail: dotnetbook@vassil.info . 

BliKTOp >Kl4BKOB 

Bmktop Xmbkob e cocpTyepeH MHweHep b 1/lHTepKOHcy/iT Bt^rapua 
( www.icb.bg ). B MOMeHTa e CTyAeHT b Cocpmmckm YHMBepcuTeT "Cb. K/immcht 
OxpnACKn", cneu.ua/iHOCT MHCpopMaTHKa. ripocpecnoHa/iHUTe My MHTepecu ca 
ochobho b 06/iacTra Ha peweHMflTa, 6a3npaHM Ha cocpTyep ot Microsoft. 
Bmktop MMa cepno3eH onuT b pa6oTaTa c .NET Framework, Visual Studio .NET 
m Microsoft SQL Server. Tom yuacrBa b npoeKTM 3a pa3/iMHHM MHCpopMauMOHHM 
CMCTeMM, r/iaBHO 3a HopBerMfl. H^eHyBa b BAPC ot 2005 roAMHa. 3a Bp"b3Ka c 
Bmktop MO>KeTe Aa M3no/i3BaTe HeroBMa e-mail: viktor.zh ivkov@gmail.com . 
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fleaH Bapnee 



fleyiH BapneB e CTapiun ye6 pa3pa6oTnm< bbb cpupMa Vizibility 
( www.vizibility.net '). HeroBMTe OTroBopHOCTM BK/iionBaT npoeKTi/ipaineTO v\ 
pa3pa6oTKaTa Ha ye6 6a3npaHM npw/io>KeHkifl, i/i3no/i3Bamki nocneAHkiTe Tex- 
HO/iorkiw Ha Microsoft, npoynBaHe Ha HOBonoflBflBaiun ce TexHO/iori/m v\ n/ia- 
HupaHe Ha taxhoto BHeAP^BaHe b npon3BOACTBOTO, KaKTO v\ o6yneHwe Ha 
hobm KO/ierw. HeroBMTe npocpecwoHa/iHM MHTepecu ca CB"bp3aHM tacho c 
TexHO^ornnTe Ha Microsoft - .NET n/iaTCpopMaTa, SQL Server, IIS, BizTalk v\ 
AP- fleflH e CTyAeHT no MHCpopMaTMKa bbb OaKy/iTeTa no MaTeMaTMKa v\ 

MHCpOpMaTMKa Ha COCpMMCKM yHMBepCMTeT "CB. K/lMMeHT OxpMACKM". 

flMMMTbp BOHeB 

fluMMTbp BoHeB e cocpTyepeH pa3pa6oTnm< bbb cpupMa Formula Telecom 
Solutions ( www.fts-soft.com ). Tom OTroBapa 3a pa3pa6oTBaHeTO Ha ye6 6a3M- 
paHM npn^o>KeHMfl 3a KopnopaTMBHM K/iweHTM, KaKTO v\ 3a hakom MOAynn v\ 
MHCTpyMeHTM, CBtp3aHM c BtTpeujHMfl npou.ec Ha pa3pa6oTKa bbb cpupMaTa. 
ripocpecMOHa^HMTe My MHTepecu ca HaconeHki npeAHMHO kbm .NET n/iaTCpop- 
MaTa, MeTOAO^ornflTa extreme programming v\ cocpTyepHna AH3afiH. flMMMTtp 
e 3aB"bpujw/i BBBY 'T. BeHKOBCKM", cneu.ua/iHOCT KOMniOTbpHa TexHMKa. Tom 
MMa 6oraT onuT b pa3pa6oTBaHeTO Ha cocpTyepHM peiueHMfl, npeAHMHO c Tex- 
HO/iori/ikiTe Ha Microsoft v\ Borland. 

flMMMTbp KaHee 

fluMMTbp KaHeB e pa3pa6oT4MK Ha cocpTyep bbb cpupMa MeACOcpT 
( www.medsoft.biz '). Tom e 3aB"bpujki/i OaKy/ueTa no MaTeMaTMKa v\ MHCpopMa- 
TMKa Ha CocpMMCKM yHMBepCMTeT "Cb. K/ikiMeHT OxpnACKki", cneu.ua/iHOCT 
MHCpopMaTMKa. ripocpecMOHa^HMTe My MHTepecu ca ochobho b 06/iacrra Ha 
peiueHMflTa, 6a3npaHM Ha cocpTyep ot Microsoft. flMMMTtp MMa cepno3eH onuT 
b pa6oTaTa c Visual Studio .NET, Microsoft SQL Server v\ VV\C cucTeMM. Pa6o- 
Tki/i e b npoeKTM 3a M3rpa>KAaHe Ha ro/ieMki MHCpopMaunoHHn cucTeMM, CBtp- 
3aHM c TMC peiueHMfl, v\ eKcnepTHM cucTeMM 3a MeAnunHCKM /ia6opaTopnki. 

ra/iMH 1/l/ineB 

ra/iMH M/iweB e ptKOBOAHTe/i Ha npoeKTM v\ cocpTyepeH apxnTeKT b 6"b/i- 
rapcKMfl ocpnc Ha Technology Services Consulting Group ( www.wordassist. 
com ). ra/ii/m e yuacrBa/i b npoeKTupaHeTO v\ pa3pa6oTBaHeTO Ha ro/ieMM 
MHCpopMaunoHHM cm ere mm, 1/lHTepHeT cai/iTOBe c ynpaB/ieHwe Ha cwvbpwa- 
HkieTO, Aont^HeHMfl v\ MHTerpauna Ha MS Office cbc cucTeMM 3a ynpaB/ieHkie 
Ha AOKyMeHTM. Tom npnTexaBa creneH 6ai<a/iaB"bp no MeHMA>KM"bHT v\ MHCpop- 
MaunoHHM TexHO/iornn, a cbiuo m cepTMCpMKaunfl MCSD 3a Visual Studio 6.0 v\ 
Visual Studio .NET. Tom MMa cepno3eH onuT c pa6oTaTa c Visual Studio .NET, 
MS SQL Server, MS IIS v\ MS Exchange. /li/mHkiflT My caMT e AOCTbneH ot 
aApec www.qalcho.com , a e-mail aApecbT My e Iliev@qalcho.com . 
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reoprii neHHee 

Teoprn rieHneB e cocpTyepeH pa3pa6oTHMK bbb cpupMa Symex 5"b/irapnfl 
( www.symex.bg '), KbAeTO OTroBapa 3a pa3pa6oTKa Ha cpMHaHCOBO opueHTM- 
paHM rpacpkmHki Java npn^OKeHMfl v\ Ha MHTepHeT cpMHaHCOBM nopTa/iM c Java 
m PHP. YuacTBa/i e b M3rpa>KflaHeTO Ha npoflyKTM 3a cneRene v\ o6pa6oTKa Ha 
6opcoBM MHAeKCM m KOTupoBKM 3a Et/irapcKaTa cpOHAOBa 6opca. Teoprn e 
CTyAeHT no MHCpopMaTMKa bbb OaKy/iTeTa no MaTeMaTMKa v\ MHCpopMaTMKa Ha 
CocpMMCKM yHMBepcuTeT "Cb. K^MMeHT OxpuflCKn". npocpecMOHa^HMTe m aKa- 
AeMM^HMTe My MHTepecu ca HaconeHM kbm Java v\ .NET TexHO/iorm/iTe, 6momh- 
cpopMaTMKaTa, TeopeTMUHaTa MHCpopMaTMKa, M3KycTBeHi/m MHTe/ieKT v\ 6a3MTe 
ot 3HaHMfl. npe3 2004 v\ 2005 r. e acMcreHT b Kypca no "MHCpopMauMOHHM 
TexHO/iornn" 3a CTyaeHTM c HapyweHO 3peHkie v\ b npaKTkmecKkm Kypc no 
"CTpyKTypn ot ashhh m nporpaMMpaHe" b Coc|dmmckm yHMBepcMTeT. Mo>xeTe p,a 
ce CB-bp>KeTe c Teoprn no e-mail: pench wot@yahoo.com . 

1/leaH MMTeB 

MBaH MuTeB e cocpTyepeH pa3pa6oT4MK bbb cpupMa EON Technologies 
( www.eontechnologies.bg '). Tom e 3aB"bpujM/i OaKy/iTeTa no MaTeMaTMKa v\ 
MHCpopMaTMKa Ha CocpMMCKM yHMBepcMTeT "Cb. K^MMeHT Oxpmackm", cneu.Ma/i- 
hoct MHCpopMaTMKa. MBaH e yuacTBa/i b npoeKTMpaHeTO m pea/iM3au.M*iTa Ha 
MHO>KecTBO MHCpopMauMOHHM CMCTeMM, ochobho VV\C peweHMfl. ripocpecMOHa/i- 
HMAT My onMT e b pa3pa6oTKM npeAMMHO c npoAyKTM m TexHO/iorMM Ha 
Microsoft. OcHOBHMTe MHTepecM Ha MBaH ca b c"b3AaBaHeTO Ha KanecmeHM m 
ecpeKTMBHM cocpTyepHM peiueHMfl npe3 M3no/i3BaHeTO Ha noAxoA^iuM npaK- 
tmkm, TexHO/iorMM m MHCTpyMeHTM. TexHM^ecKM ye6/ior, KOMTO TOM noAA"bp>Ka 
ot Hana/iOTO Ha 2004 roAMHa, e c aKueHT Btpxy .NET nporpaMMpaHeTO m e 
AOCTbneH Ha aApec http://immitev.blogspot.com . Mo>KeTe p.a ce CBtpweTe c 
MBaH no e-mail: immitev@gmail.com . 

llBaftjIO flMMOB 

MBaM^o /Immob e cocpTyepeH pa3pa6oTHMK bbb cpMpMa Gugga 
( www.gugga.com ). HeroBMTe MHTepecM ca b 06/iacTTa Ha o6eKTHO-opMeHTM- 
paHOTO MOAe^MpaHe, nporpaMMpaHe m ananv\3, 6a3MTe ot ashhm, ye6 npM/io- 
>KeHMATa m npM/io>KeHMfl, 6a3MpaHM Ha Microsoft .NET Framework. B MOMeHTa 
MBaM^o e CTyAeHT bbb OaKy/iTeTa no MaTeMaTMKa m MHCpopMaTMKa Ha Coc|dmm- 
ckm yHMBepcMTeT "Cb. K/iMMeHT Oxpmackm", cneuMa^HOCT KoMniOTbpHM HayKM. 
Tom e cepTMCpMUMpaH ot Microsoft pa3pa6oTHMK m e nene/iM/i peAMua rpaMOTM 
m ot/imuma ot cbCTe3aHMfl no nporpaMMpaHe. ripe3 2004 r. e no6ep,v\jen b 
Hau.MOHa/iHaTa o/iMMnMaAa no MHCpopMauMOHHM TexHO/iorMM m e yuacrBa/i b 
>KypMTO Ha cbmaTa o/iMMnMaAa roAMHa no-KbCHO. 

1/lBaR/io Xpmctob 

MBaM^o Xpmctob e npenoAaBaTe/i b Cocpmmckm yHMBepcMTeT "Cb. K/iMMeHT 
Oxpmackm", KtAeTO boam KypcoBe no "nporpaMMpaHe 3a .NET Framework", 
"KanecmeH nporpaMeH koa", "Vboa b nporpaMMpaHeTO", "06eKTHO-opMeHTM- 
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pai-io nporpaMi/ipaine" v\ "CrpyKTypki ot ashhm b nporpaMnpaHeTo". HeroBMTe 
npocpecnoHa^HM MHTepecu ca b 06/iaora Ha .NET TexHO/iorwkiTe v\ MHTepHeT 
TexHO/iornnTe. KaTO yueHkiK MBaw^o e yuacmi/iK b peAHua Haui/iOHa/iHki cbcre- 
3aHMfl m KOHKypcn no nporpaMnpaHe v\ e HOCkue/i Ha npecTMXHn HarpaAH h 
ot^m4ma. Tom yuacma b eKnn, pea/iki3kipa/i o6pa30BaTe/ieH npoeKT Ha 
Microsoft Research b 06/iacrTa Ha .NET Framework. /Im^hmat caMT Ha V\Bav\no 
e AOCTtneH ot aflpec: www.ivaylo-hristov.net . 

/1a3ap KnpneB 

/la3ap KwpneB e 3aB"bpuji/i/i OaKy/iTeTa no MaTeMaTMKa v\ MHCpopMaTMKa Ha 

COCpMMCKM yHMBepCMTeT "CB. K/lMMeHT OxpMACKM" M B MOMeHTa e AUn^OMaHT B 

cneuna^M3aunfl "MHCpopMaunoHHn cucTeMn". Tom pa6oTM b MHCTMTyTa 3a 
napa/ie/iHa o6pa6oTKa Ha wHCpopMaui/mTa kbm BAH no cbBMecreH npoeKT 
Me>KAy OaKy/iTeTa no MaTeMaTMKa v\ MHCpopMaTMKa v\ BAH 3a M3rpa>KAaHe Ha 
grid cwcreMa. HeroBMTe MHTepecu BK/iK>nBaT .NET n/iaTCpopMaTa, grid cwcre- 

MMTe M 6a3MTe OTAaHHkl. 

MaHO/i flOHeB 

MaHO/i flOHeB e cocpTyepeH pa3pa6oTni/iK bbb cpupMa telerik ( www.telerik. 
com ). Tom e nacr ot eKuna, komto pa3pa6oTBa ye6-6a3npaHaTa cwcreMa 3a 
ynpaB/ieHwe Ha cbAtpwaHwe Sitefinity ( www.sitefinity.com '). MaHO/i e CTyAeHT 
BtB OaKy/iTeTa no MaTeMaTMKa v\ MHCpopMaTMKa Ha Coc|dmmckm yHMBepcuTeT 
"Cb. K/iMMeHT Oxpmackm", cneuna/iHOCT MHCpopMaTMKa. HeroBMTe npocpecno- 
Ha/iHM MHTepecu o6xBaiuaT Haw-Bene .NET TexHO/iornnTe (b 4acTH0CTASP.NET 
ye6 npn^o>KeHMfl, XML v\ ye6 yc/iyrw). Mo>KeTe p,a ce CB"bp>KeTe c MaHO/i no e- 
mail: ma nol.donev(g)q ma il.com . 

MapTiiH Ky/iOB 

MapTMH Ky/iOB e i/i3n"b/iHMTe/ieH AnpeKTop Ha cpupMa KoAATecT ( www, 
codeattest.com ), b koato pa3pa6oTBa cucTeMM 3a ynpaB/ieHkie Ha KanecrBOTO 
m aBT0MaTki3aui/m Ha cocpTyepHOTO npon3BOACTBO. Tom MMa At/iroroAHweH 
npocpecwoHa/ieH onuT KaTO pa3pa6oTnm< v\ ptKOBOAHTe/i b pa3/innHw no ro/ie- 
MMHa npoeKTM 3a nacmi/m v\ o6iuecTBeHMfl ceKTop. MHTepecnTe My ca b 
06/iacrTa Ha npoAyKTMTe v\ TexHO/iornnTe Ha Microsoft. MapTMH e cepTucpn- 
UnpaH ot Microsoft pa3pa6oT4MK no nporpaMMTe MCSD v\ MCSD.NET (Charter 
Member). Tom e MarncTbp MHxeHep npn OaKy/iTeTa no KOMyHMKaunoHHa 
TexHMKa m TexHO/iornn Ha TexHi/mecKM yHMBepCMTeT - Cocpna. ripe3 2004 r. 
tom yuacrBa ioto zieicrop b KypcoBeTe 'TlporpaMMpaHe 3a .NET Framework" v\ 
"KanecmeH nporpaMeH koa" b Coc|dmmckm yHMBepCMTeT "Cb. K/ikiMeHT OxpnA- 
ckm". MapTMH e zieKTop v\ Ha ceMMHapn Ha Microsoft, CBtp3aHM c .NET TexHO- 
novv\v\Te m pa3pa6oTKaTa Ha cocpTyep. Tom e noneTeH n/ieH Ha E"b/irapci<aTa 
acounaunfl Ha pa3pa6oT4MUMTe Ha cocpTyep v\ n/ieH Ha SofiaDev .NET 
noTpe6nTe^CKaTa rpyna. MoxeTe p,a ce CBtpxeTe c Hero no e-mail: 
martin@codeattest.com v\nv\ npe3 HeroBna ^n^eH ye6^or: http://www. 
codeattest.com/bloqs/martin/ . 
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Mnxan/i Ctomhob 

Mkixaw/i Ctomhob e cocpTyepeH pa3pa6oT4MK bbb cpupMa MPS ( www.mps.bg ), 
koato e noAH3n"b/iHMTe/i Ha Siemens A.G. Tom ce 3aHMMaBa npocpecwoHa/iHO c 
nporpaMnpaHe 3a n/iaTCpopMWTe Java v\ .NET Framework ot hako/iko roflMHM. 
VnacrBa KaTO zieKTop b npenoAaBaTe/iCKi/ia eKnn Ha KypcoBeTe "nporpaMnpa- 
He 3a .NET Framework" v\ "Ka^ecTBeH nporpaMeH koa". Tom e CTyaeHT-KOH- 
cy/iTaHT Ha Mai/iKpococpT Bt^rapua 3a Coc|dmmckm yHMBepcuTeT npe3 nocnefl- 
HMTe 2 roflMHM m noflnoMara pa3npocTpaHeHneTO Ha Haw-HOBUTe npoflyKTM v\ 
TexHO/iornn Ha Microsoft b yHMBepcuTeTa. Mkixai/i/i e 61/1/1 zieKTop Ha Me>K- 
AyHapoAHM KOHCpepeHunn 3a VV\C cucTeMM. MHTepecnTe My o6xBaiuaT pa3pa- 
6oTKa Ha ye6 npn^OKeHMfl, npi/i/io>KeHkifl c 6a3M ot ashhm, M3rpa>KAaHe Ha 

CbpBtpHM CMCTeMM M yuaCTMe B aKaAeMM4HM AeMHOCTM. 

MoHMKa A/ieKcneBa 

MoHMKa A^eKCueBa e cocpTyepeH pa3pa6oTnm< bbb cpupMa Co/iBep / MnAaKC 
( www.midax.com '). B MOMeHTa cneABa cneu.ua/iHOCT MHCpopMaTHKa bbb OaKyn- 
TeTa no MaTeMaTMKa v\ MHCpopMaTHKa Ha CocpkiMCKki yHMBepcuTeT "Cb. K/ikiMeHT 
OxpnACKn". MoHMKa MMa npocpecwoHa/ieH onuT b pa3pa6oTKaTa 3a .NET 
Framework c e3MKa C#ne cepTucpnunpaH ot Microsoft pa3pa6oT4MK 3a .NET 
n/iaTCpopMaTa. HeMHMTe MHTepecu ca b 06/iacTTa Ha TexHO/iornnTe 3a M3rpa>K- 
AaHeTO Ha rpacpwueH noTpe6kiTe/iCKki MHTepcpekic v\ pa3pa6oTKaTa Ha npw/io- 
>KeHMfl 3a mo6i/i/ihi/i ycrpoMCTBa. ripe3 2004 roAHHa MoHMKa e acwcreHT no 

"CTpyKTypM OTflaHHM" B COCpHMCKM yHMBepcuTeT. 

HMKO/iaM Heflfl/IKOB 

Hm<o/iaM HeA^^KOB e npe3MAeHT Ha AcounaunaTa 3a MHCpopMaunoHHa curyp- 
hoct ( www.iseca.org ) koato e cb3AaAeHa c ue/i npn/iaraHe Ha Haw-Ao6pwTe 
npaKTMKM 3a ocurypaBaHe Ha MHCpopMaunoHHaTa curypHOCT Ha Haui/iOHa/iHO 
hmbo m npn M3B"bpujBaHeTO Ha e^eKTpoHeH 6n3Hec. HnKO^aw e npocpecnoHa- 
neu pa3pa6oT4MK Ha cocpTyep, KOHcy/iTaHT v\ npenoAaBaTe/i c At/iroroAHweH 
onuT. Tom e aBTop Ha CTaTnn v\ zieKTop Ha MHO>xecTBO KOHCpepeHunn v\ ceMM- 
Hapn b 06/iacrra Ha cocpTyepHMTe TexHO/iornn v\ MHCpopMaunoHHa curypHOCT. 
ripenoAaBaTe^CKMflT My onuT ce npocTupa ot acwcreHT no "CrpyKTypw ot 
AaHHM b nporpaMnpaHeTo", "06eKTHO-opneHTnpaHO nporpaMnpaHe etc C+ + " 
m "Visual C+ + " ao zieKTop b KypcoBeTe "MpexoBa curypHOCT", "CurypeH 
nporpaMeH koa", "MHTepHeT nporpaMnpaHe c Java", "KoHcrpywpaHe Ha 
Ka^ecTBeH nporpaMeH koa", 'TlporpaMkipaHe 3a n/iaTCpopMa .NET" v\ "Pa3- 
pa6oTKa Ha npn^OKeHna c Java". MHTepecnTe Ha HkiKO/iai/i ca KOHueHTpupaHM 
Btpxy TexHM^ecKaTa v\ 6n3Hec CTpaHaTa Ha MHCpopMaunoHHaTa curypHOCT, 
Java m .NET TexHO/iori/iMTe v\ MOAe/iwpaHeTO v\ ynpaB/ieHkieTO Ha 6n3Hec npo- 
uecu b ro^eMM opraHM3aunn. HkiKO/iaki MMa 6aKa^aB"bpcKa CTeneH ot OaKy/i- 
TeTa no MaTeMaTMKa v\ MHCpopMaTHKa Ha Cocpmmckm yHMBepcuTeT "Cb. K/iMMeHT 
OxpnACKn". KaTO y^eHMK e At/iroroAwweH cbCTe3aTe^ no nporpaMnpaHe, c 
peAnua npn30BM ot^m^ma. ripe3 2004 r. e HarpaAeH ot ripe3MAeHTa Ha 
5"b/irapi/m feoprn fltpBaHOB 3a npuHOca My kbm pa3BMTneTO Ha MHCpopMaun- 
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OHHMTe TexHO/iorwi/i m MHCpopMaunoHHOTO o6mecrBO. Tom e noneTeH n/ieH Ha 
BAPC. JImuhmat My cawT e flocrbneH ot aflpec: www.nedyalkov.com . 

naHaMOT flo6pMKOB 

naHawoT flo6pnKOB e cocpTyepeH apxnTeKT b SAP A.G., Java Server 
Technology ( www.sap.com ), TepMaHMfl v\ e oiroBopeiH 3a KOopflMHaunATa Ha 
cocpTyepHMTe pa3pa6oTKM b SAP Labs E"b/irapi/isi. Tom e 3aB"bpLUM/i OaKy/iTeTa 
no MaTeMaTMKa v\ MHCpopMaTMKa Ha CocpkiMCKw yHMBepcuTeT "Cb. K/immcht 
OxpnACKn", cneuwa/iHOCT MHCpopMaTMKa. naHawoT e At>/iroroAMLueH yuacmwK 
(KaTO cbCTe3aTe/i v\ ptKOBOAMTe/i) b yueHMnecKM v\ cryaeHTCKM cbcre3aHMfl no 
nporpaMnpaHe v\ e HOCMTe/i Ha mhoto npecTMXHn HarpaAM b crpaHaTa v\ 
4y>K6nHa. Tom e aBTop Ha KHurnTe 'TlporpaMMpaHe = ++A/iropnTMki;" ( www, 
alqoplus.org ) v\ "Java Programming with SAP Web Application Server", iokto 
m Ha AeceTKM HaynHO-TexHMnecKM ny6/iMKau.MM. ripe3 nepnoAa 2001-2003 
boam KypcoBeTe 'TlpoeKTupaHe v\ aHa/iM3 Ha KOMmorbpHki a/iropMTMM" v\ 
'TlparMaTHKa Ha o6eKTHOTO nporpaMnpaHe" b Coc|dmmckm yHMBepcuTeT. Moxe- 
Te p.a ce CBtpxeTe c naHawoT no e-mail: dobrikov@q ma il.com . 

npec/iae HaKOB 

npecnaB HaKOB e acnupaHT no M3KycTBeH MHTe/ieKT b Ka/iMCpopHMMCKMH 
yHMBepcuTeT b BtpK/in ( www.berkelev.edu ), CALU,. HeroBMflT npocpecMOHa/ieH 
onuT BK/iiouBa LuecTroAMiuHa pa6oTa KaTO cocpTyepeH pa3pa6oTHMK bbb cpup- 
MMTe Komcocpt ( www.comsoft.bg ) v\ Pn/ia Co/iiowbHC ( www.rila.bg ). MHTepe- 
cuTe My ca b 06/iaoTa Ha KOMniOTbpHaTa /lMHTBMCTMKa v\ 6nonHCpopMaTMKaTa. 
ripec/iaB no/iynaBa MarncTtpcKaTa cm CTeneH no MHCpopMaTMKa ot Cocpmmckm 
yHMBepcuTeT "Cb. K/iMMeHT Oxpmackm". Tom e HOCMTe/i e Ha 6poH30B MeAa/i ot 
Ba^KaHnaAa no MHCpopMaTMKa, 3aeMa/i npn30BM MecTa b AeceTKM Hau.MOHa/iHM 
c"bCTe3aHMfl no nporpaMnpaHe KaTO yueHMK v\ CTyAeHT. C"bcre3aTe/i e, a no- 
KtCHO m TpeHbop Ha OT6opa Ha Cocpmmckmh yHMBepcuTeT, y^aCTHMK B CBeTOB- 
hoto Me>KAyyHMBepcnTeTCKO ctCTe3aHne no nporpaMnpaHe (ACM International 
Collegiate Programming Contest). Tom e aci/icreHT b MHO>KecTBO KypcoBe bbb 
OaKy/iTeTa no MaTeMaTMKa m MHCpopMaTMKa Ha Coc|dmmckm yHMBepcMTeT, 
zieKTop-ocHOBaTe/i Ha KypcoBeTe 'TlpoeKTMpaHe m aHa/iM3 Ha KOMniOTbpHM 
a^ropMTMM" m "MoAe/iMpaHe Ha ashhm m npoeKTMpaHe Ha 6a3M ot AaHHM". 
ripec/iaB e aBTop Ha KHMTMTe "Ochobm Ha KOMniOTbpHMTe a/iropMTMM" m 'Tlpor- 
paMMpaHe = ++A/iropMTMM;" ( www.alqoplus.org ). Tom MMa AeceTKM HaynHM m 
HaynHonony/iapHM ny6/iMKau.MM b npecTM>KHM Me>KAyHapoAHM m Hau.MOHa/iHM 
M3AaHMfl. Tom e ntpBMAT HOCMTe/i Ha HarpaAaTa '7J,>koh ATaHacoB" 3a npMHOC 

K"bM pa3BMTMeTO Ha MHCpOpMaUMOHHMTe TeXHO/lOTMM M MHCpOpMaUMOHHOTO 

o6iuecTBO, yupeAeHa ot npe3MAeHTa Ha Bt/irapMfl TeoprM ritpBaHOB. 

Pafloc/iae MeaHOB 

PaAOcnaB MBaHOB e cocpTyepeH pa3pa6oTHMK bbb cpMpMa MeACOcpT ( www. 
medsoft.biz ) m CTyAeHT b cneu.Ma/iHOcr MHCpopMaTMKa bbb OaKy/iTeTa no MaTe- 
MaTMKa M MHCpopMaTMKa Ha COCpMMCKM yHMBepCMTeT "CB. K/lMMeHT Oxpmackm". 
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ripocpeci/iOHa/iHi/iTe My MHTepecu ca b 06/iacTra Ha MHCpopMaunoHHaTa curyp- 
hoct i/i npoflyKTMTe m TexHO^ornnTe Ha Microsoft. 

CeeT/iMH HaKOB 

CBeT^MH HaKOB e flupeKTop Ha HauwoHa/iHaTa aKafleMna no pa3pa6oTKa Ha 
cocpTyep ( http://academv.devbq.org ), K-bfleTO o6y4aBa cocpTyepHM cneuna- 
/imctm 3a npaKTwuecKa pa6oTa b MT MHAycTpnaTa. Tom e xoHopyBaH npe- 
noflaBaTe/i no cbBpeMeHHi/i cocpTyepHM TexHO/iorm/i b Coc|dmmckm yHMBepcuTeT 
"Cb. K^MMeHT OxpuflCKn", KtfleTO BOflu KypcoBe no 'TlpoeKTupaHe v\ aHa/iki3 
Ha KOMnKDTbpHM a/iropi/iTMki", "MHTepHeT nporpaMnpaHe c Java", "Mpe>KOBa 
curypHOCT", 'TlporpaMi/ipaHe 3a .NET Framework" v\ "Ka^ecTBeH nporpaMeH 
KOfl". CBeT/ikiH MMa cepno3eH npocpecwoHa/ieH onuT ioto cocpTyepeH pa3pa- 
6ot4mk m KOHcy/uaHT. HeroBMTe MHTepecu o6xBaiuaT Java TexHO/iornnTe, .NET 
n/iaTCpopMaTa v\ MHCpopMaunoHHaTa curypHOCT. Tom e 3aB"bpujw/i 6ai<a/iaB"bp- 
CKaTa m MarncTbpcKaTa cm CTeneH bbb OaKy/ueTa no MaTeMaTMKa v\ MHCpopMa- 
TMKa Ha CocpMMCKM yHMBepcuTeT "Cb. K/ikiMeHT Oxpmackm". KaTO yueHMK v\ 
cryaeHT CsejiwAu e no6eAHTe/i b fleceTKM HauwoHa/iHki cbCTe3aHi/i*i no nporpa- 
MnpaHe m e HOCkiTe/i Ha 4 Mefla/ia ot Me>KflyHapoflHM o/ikiMnwaflki no MHCpopMa- 
TMKa. Tom MMa AeceTKM HaynHM v\ TexHi/mecKM ny6/ikiKauwki, CB"bp3aHM c pa3- 
pa6oTKaTa Ha cocpTyep, b 6"b/irapcKM v\ ny>KflecTpaHHM cnncaHna v\ e aBTop Ha 
KHurnTe "MHTepHeT nporpaMnpaHe c Java" v\ "Java 3a uncppoBO noflnncBaHe 
Ha AOKyMeHTM b ye6". ripe3 2003 r. tom e HOCkiTe/i Ha HarpaflaTa "/1>koh 
ATaHacoB" Ha cpOHAaui/m EBpuKa. npe3 2004 r. no/iy^aBa HarpaAa "fl>KOH 
ATaHacoB" ot npe3MfleHTa Ha Bt/irapwyi Teoprn ritpBaHOB 3a npuHOca My kbm 
pa3BMTneTO Ha MHCpopMaunoHHUTe TexHO^ornn m MHCpopMaunoHHOTO o6iuecT- 
bo. CBeT/iMH e eAMH ot yupeAMTe/iMTe Ha Et/irapcKaTa acounauna Ha pa3pa- 
6oT4MUMTe Ha cocpTyep ( www.devbq.org ) v\ noHacToaiueM HenH npeflceflaTe/i. 

Cre4>aH flo6peB 

OrecpaH flo6peB e CTapiun ye6 pa3pa6oTnm< bbb cpupMa Vizibility 
( www.vizibility.net ). Tom OTroBapa 3a ro/iflMa nacr ot .NET npoAyKTMTe, pa3- 
pa6oTBaHM b cocpTyepHaTa KOMnaHna, b TOBa hmc/io ye6 6a3npaHa cwcreMa 3a 
M3rpa>KflaHe Ha AHHaMM^Hn caMTOBe v\ ynpaB/ieHkie Ha thxhoto cbAtpwaHwe, 
ye6 cucTeMa 3a ynpaB/ieHkie Ha KOHTaKTM v\ flp. HeroBa OTroBopHOcr e v\ 
BHeflpaBaHeTO Ha yTBtpfleHMTe npaKTMKM v\ MeTOflo/iorkiki 3a pa3pa6oTKa Ha 
cocpTyep b npon3BOACTBeHMfl npouec. npocpecwoHa/iHMTe My MHTepecu ca 
HaconeHM K"bM ye6 TexHO/iorm/iTe, b nacmocT ASP.NET, XML ye6 yc^yrnTe v\ 
Ufl/iocmaTa pa3pa6oTKa Ha npn^OKeHna, 6a3npaHM Ha .NET Framework. 
CTecpaH c/ieABa MHCpopMaTHKa bbb OaKy/iTeTa no MaTeMaTMKa v\ MHCpopMaTMKa 
Ha CocpMMCKM yHMBepcuTeT "Cb. K^MMeHT OxpMflCKM". 

CTe4>aH KMPH30B 

CTecpaH Knpfl30B e cocpTyepeH pa3pa6oT4MK bbb cpupMa Verix ( www.verix.bg ). 
Tom ce 3aHMMaBa npocpecnoHa^HO c pa3pa6oTKa Ha .NET peiueHMfl 3a 6n3Heca 
m fl"bp>KaBHaTa aAMUHMCTpauna. OnuTtT My BK/iiouBa M3rpa>KflaHe Ha ye6 v\ 
HacTO/iHM npn^o>KeHMfl c TexHO^ornn Ha Microsoft, a ctiuo v\ Java v\ Oracle. 
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3aB"bpujki/i e OaKy/ueTa no MaTeMaTMKa v\ MHCpopMaTMKa Ha CocpkiwcKw 
yHMBepcuTeT "Cb. K/ikmeHT OxpuflCKn", cneu.ua/iHOCT MHCpopMaTMKa. HeroBkue 
npocpecnoHa^HM MHTepecu BK/iK>nBaT apxnTeKTypa, p,v\3av\u v\ MeTOAO/iornw 3a 
pa3pa6oTKa Ha ro/ieMi/i KopnopaTMBHM npw/io>KeHi/m. 3a KOHTaKTM etc CTecpaH 
MO>KeTe fla ki3no/i3BaTe HeroBna e-mail: skiryazov@verix.bg . 

CTecpaH 3axapuee 

CTecpaH 3axapneB pa6oTM KaTO cocpTyepeH pa3pa6oTHMK b 1/lHTepKOHcy/iT 
Bt/irapufl ( www.icb.bg '), KtfleTO e OTroBopeH 3a cb3flaBaHeT0 Ha MHCTpyMeHTu 
3a aBT0MaTM3npaHe Ha npoueca Ha pa3pa6oTKa. Tom MMa At/iroroAHweH onuT 
b cb3AaBaHeT0 Ha ERP cucTeMM, komto HaTpynBa npn pa6oTaTa cm b pa3/ii/mHi/i 
cpupMM b Bt^rapufl. OcHOBHMTe My MHTepecu ca CB"bp3aHM etc cucTeMMTe 3a 
ynpaB/ieHwe Ha 6a3M ot ashhh, n/iaTCpopMaTa .NET, ORM MHCTpyMeHTMTe, 
J2ME, KaKTO m Borland Delphi, ripn 3aB-bpwBaHeT0 cm Ha cpeAHOTO o6pa30Ba- 
Hue b "TexHO/iori/mHO yni/i/ii/ime - E/ieKTpoHHM cucTeMn", nene/iw OT/ii/mwTe/iHa 
HarpaAa 3a ua/iocthm nocTuxeHMa. ripe3 2005 r. 3aB"bpujBa "TexHwuecKM 
yHMBepcuTeT - Cocpi/m", KbAeTO ce Ann/iOMwpa KaTO 6aKa/iaB"bp bbb cpaKy/iTe- 
Ta no "KoMniOTbpHM CMCTeMM v\ ynpaB/ieHi/ie". Tom n/ieHyBa b 5APC m b 
CocpMMCKaTa .NET noTpe6kiTe/iCKa rpyna Mo>xeTe p,a ce CBtpxeTe etc CTecpaH 
no e-mail: stephan.zahariev@gmail.com . 

Ctohh flaMOB 

Ctoah flaMOB e cocpTyepeH KOHcy/iTaHT, ni/m, noeT v\ peBO/iK>u.MOHep. Mo>KeTe 
Aa ce CBtpxeTe c Hero no e-mail: stoyan.damov@gmail.com v\nv\ ot HeroBusq 
^M^eH caMT: http://spaces.msn.com/members/stoyan/ . 

Toflop Ko/ieB 

Toaop Ko/ieB e cocpTyepeH pa3pa6oTHMK b Gugga ( www.gugga.com ) v\ cry- 
AeHT BtB OaKy/iTeTa no MaTeMaTMKa v\ MHCpopMaTMKa Ha CocpkiMCKki yHMBep- 
cuTeT "Cb. K^MMeHT Oxpmackm", cneu.ua/iHOCT MHCpopMaTMKa. HeroBMTe npo- 
cpecnoHa/iHM MHTepecu ca b 06/iacrra Ha o6eKTHO-opneHTnpaHMfl aHa/iM3, 
MOAe^npaHe v\ nporpaMnpaHe, ye6 TexHO/iorm/iTe, 6a3MTe ashhm m RIA (Rich 
Internet Applications). Toaop e At/iroroAHweH yuacmkiK b cbcresaHWH no 
MHCpopMaTMKa m MHCpopMaunoHHM TexHO/ioruM, nene/iw/i peAnua rpaMOTM M 
OT/ii/ini/ifl, KaKTO m cpe6"bpeH wepjan Ha Me>KAyHapoAHa o/iMMnwaAa no MHCpop- 
MaunoHHM TexHO^ornn. Tom e HOCMTe/i Ha ntpBO macto ot HauwoHa/iHaTa 
o/iMMni/iaAa no MHCpopMaunoHHM TexHO/iorm/i v\ e yuacrBa/i b >KypnTO Ha 
cbmaTa o^MMnnaAa roAMHa no-K"bCHO. Toaop MMa MHO>KecTBO pa3pa6oTKM b 
ccpepaTa Ha ye6 TexHO/iorwkiTe v\ e yuacrBa/i b M3c/ieA0BaTe/iCKi/i eKnn b 
Macany3eTCKi/mT TexHO/iori/meH MHCTMTyT (MIT). Tom e cepTkicpnunpaH 
Microsoft cneu.ua/ikiCT. 

XpncTO fleuieB 

XpucTO fleiueB e pa3pa6oTHMK Ha ASP.NET KOMnoHeHTM bbb cpupMa telerik 
( www.telerik.com ). Tom e 3aB"bpujn/i AMepuKaHCKua yHMBepcuTeT b Et/irapkisi, 
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cneui/ia/iHOCT MHCpopMaTMKa. OcHOBHMTe My MHTepecu ca b 06/iacTra Ha noflo- 
6paBaHeTO Ha npoueca Ha pa3pa6oTKa Ha cocpTyep. Tom e 3ana/ieH npuBtp- 
>KeHMK Ha Agile MeTOAO/iornnTe, ochobho Ha Extreme Programming (XP). npo- 
cpecnoHa^HMflT My onuT e npeflMMHO b pa3pa6oTKaTa Ha peiueHMfl c KparbK 
UMKb/i 3a o6paTHa Bp"b3Ka, bmcoko noKpnTue ot TecTOBe v\ nonTM nt/iHa 
aBTOMaTM3aunfl Ha bcmukm HMBa ot pa6oTHMfl npou.ec. 

XpiiCTO PaflKOB 

XpucTO PaflKOB e ynpaBMTe/i Ha cpupMa 3a cocpTyepHM KOHcy/iTaHTCKM yc/iym 
Calisto ID ( www.calistoid.com '). Tom e 6ai<a/iaB"bp ot aHr/iMMCKaTa cneui/ia/i- 
hoct "Manufacturing Engineering" b TexHi/mecKM YHMBepcuTeT - Cocpusq v\ 
MarwcTbp no MHCpopMaunoHHn v\ KOMyHMKaunoHHn TexHO/iorww bbb OaKy/iTeTa 
no MaTeMaTMKa v\ MHCpopMaTMKa Ha Cocpmmckm yHMBepcuTeT "Cb. K/iMMeHT 
OxpuflCKn". XpucTO MMa A"b/irorofli/iujeH onuT c pa3/iMHHM ctpBtpn 3a 6a3M ot 
flaHHM m cepno3eH onuT c pa3/iMHHM TexHO^ornn Ha Microsoft, Borland, Sun v\ 
Oracle. yuacmwK v\ ptKOBOflMTe/i e b npoeKTM 3a M3rpa>KflaHe Ha hako/iko 

rO/ieMM M HflKO/IKO nO-Ma^KM MHCpOpMaUMOHHM CMCTeMM, flMHaMMUHM MHTepHeT 

caMTOBe m flp. nofl HeroBO pbkoboactbo e cb3flafleH Haw-ycneiuHMfl CK/iaflOBO- 
c^eTOBOfleH cocpTyep 3a cpapMaueBTMUHi/i npeflnpuflTna b crpaHaTa. KaTO 
yueHMK XpucTO MMa MHO>xecTBO y^acTMfl v\ HarpaflM ot onv\Muv\ap,v\ no MaTe- 
MaTMKa b crpaHaTa v\ 4y>K6nHa. 

UBeTe/iMH AHflpeee 

UBeTe/ii/iH AHflpeeB e cocpTyepeH pa3pa6oTHMK bbb cpupMa Komero 
Technologies ( www.komero.nef ). Tom OTroBapa ochobho 3a UNIX 6a3npaHMTe 
peiueHMfl m 3a MOfly^n, CB"bp3aHM c BvrpeujHMfl npouec Ha pa3pa6oTKa. B 
MOMeHTa U,BeTe/iMH e cryaeHT bbb OaKy/iTeTa no MaTeMaTMKa v\ MHCpopMaTHKa 
Ha CocpMMCKM yHMBepcuTeT "Cb. K/immcht OxpuflCKn" m e npocpecwoHa/iHO 
cepTMCpnunpaH ot Sun. HeroBMTe MHTepecu ca ochobho b 06/iacTTa Ha Java v\ 
UNIX TexHO^ornnTe, ho o6xBaiuaT v\ 06/iacrM ot .NET n/iaTCpopMaTa, M3KycT- 
BeH MHTe^eKT, Mpe>KOBa curypHOCT, aHa/iM3 Ha M3MCKBaHMfl, cocpTyepHM 
apxnTeKTypn v\ flM3aMH. JImuhmat caMT Ha U,BeTe/iMH e flocrbneH ot aflpec: 
www.flowerlin.net . 

fleop TauieB 

flBop TaiueB e cocpTyepeH pa3pa6oT4MK bbb cpupMa TND Soft 
( www.tndsoft.com '). Tom e 3aB"bpujw/i OaKy/iTeTa no MaTeMaTMKa v\ MHCpopMa- 

TMKa Ha COCpMMCKM yHMBepCMTeT "CB. K/lMMeHT OxpMflCKM", cneuMa/iHOcr 

MHCpopMaTMKa. YuacTBa/i e b pa3pa6oTKaTa Ha ro/ieMM KopnopaTMBHM caMTOBe 
m KOMyHMKauMOHHM CMCTeMM, 6a3MpaHM Ha TexHO/iorMMTe m n/iaTCpopMMTe Ha 
Microsoft. MHTepecMTe My ca Haco^eHM kbm .NET n/iaTCpopMaTa, Java m m3- 
KycTBeHMfl MHTe^eKT. npocpecMOHa^HMflT My onMT e CB"bp3aH npeflMMHO c .NET 
Framework, Visual Studio .NET, Microsoft SQL Server m Microsoft Internet 
Information Server. 
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B/iaroflapHOCTM 




HacToaiuaTa KHura CTaHa pea/iHOcr 6/iaroAapeHwe Ha mhoto xopa v\ hako/iko 
opraHM3aunM, komto noMorHaxa v\ flonpuHecoxa 3a npoeKTa. HeKa M3Ka>KeM 
CBOHTa 6/iaroAapHOcr v\ yBaxeHne kbm tax. 

CBeT/IMH HaKOB 

Ha ntpBO Macro Tpa6Ba fla 6/iaroAapwM Ha r/iaBHMJi opra- 

HM3aTOp M ptKOBOAMTe^ Ha npoeKTa, CBeT/lklH HaKOB, komto 

yci"m p,a MOTMBupa HaA 30 Aywn Aa yuacrBaT b Hani/maHMeTO 
m ycna Aa rn pbkoboah ycnewHO npe3 BCkinKkiTe Meceun Ha 
pa6oTaTa no npoeKTa. Tom ycna Aa pea/iki3kipa CBOHTa v\p,en 
3a cb3AaBaHe Ha hmcto 6"b/irapcKa KHura 3a nporpaMnpaHe 
c .NET Framework Haw-Bene 6/iaroAapeHwe Ha bcmukm ao6- 
poBO/iHki y^acTHMun, komto Aapwxa CBOfl TpyA 3a npoeKTa v\ 

OTAe^nxa ot Ma/iKOTO cm cbo6oaho BpeMe 3a Aa cnoAe/iHT CBOMTe 3HaHna v\ 

onuT 6e3B"b3Me3AHO, 3a Kay3aTa. 

ABTOpCKMflT KO/ieKTMB 

ABTOpCKMflT KO/ieKTMB e HaMCTMHa MaBHMflT BMHOBHMK 3a CbLUeCTByBaHeTO Ha 

Ta3M KHura. TeKCT c TaKtB o6eM v\ TaKOBa KanecrBO He MO>Ke Aa 6"bAe HanncaH 
ot eAMH v\nv\ ABaMa aBTopa 3a no-Ma/iKO ot hako/iko toamhh, a ao ToraBa 
MHCpopMaunflTa MO>Ke Bene Aa ocrapa/ia. 

MAeyiTa 3a ynacrwe Ha mriKOBa mhoto aBTopn ce OKa3a ycneujHa, MaKap v\ 
KOopAMHaunflTa Me>KAy tax Aa He 6ewe ziecHa. BtnpeKM, ne OTAe/iHi/iTe r/iaBki 
ot KHuraTa ca nucaHM ot pa3/ikinHki aBTopn, Te cneABaT eAMHeH ctm/i m bmcoko 
Ka^ecTBO. Bcm4km MaBH ca Ao6pe CTpyKTypupaHM, c mhoto 3arflaBmi v\ noA3a- 
r/iaBkifl, c mhoto v\ noAXOA^iun npuMepn, c Ao6"bp crmi Ha M3Ka3 v\ eAHaKBO 
cpopMaTupaHe. 

Ei>/irapcKa acoMnaMnq Ha pa3pa6oTHnuiMTe Ha 
cocfDTyep 

ripoeKTBT no/iynw cw/iHa noAKpena ot Et/irapcKaTa acounauna Ha pa3pa6oT- 
4MUMTe Ha cocpTyep (5APC), Tbv\ KaTO e b cmhxpoh c HetiHMTe ue/iw v\ v\p,ev\. 

EAPC ocpnuna^HO A"bp>KM npaBaTa 3a M3AaBaHe v\ pa3npocrpaHeHkie Ha khm- 
raTa b xapTneH bma, ho H^Ma npaBO Aa pea/iw3wpa nena/i6a ot Ta3M AeMHOCT. 
AcounaunflTa npe3 CBOMTe KOHTaKTM yens Aa HaMepn cpMHaHCupaHe 3a OTne- 
^aTBaHeTO Ha KHuraTa, KaKTO v\ xoctmht 3a HewHua ye6 caMT v\ cpopyM. 

Microsoft Research 

B paHHMTe cm cpa3M, KoraTO 6axa M3roTBeHM i\eK\xv\v\je 3a Kypca 'Tlporpa- 
MnpaHe 3a .NET Framework", npoeKTbT no/iynw noAKpena v\ nacrwuHO cpkmaH- 
cupaHe ot Microsoft Research. Ako He 6eiue Ta3M noAKpena, BepoaTHO HflMa- 
uje Aa ce cvvwue ao cb3AaBaHeTO Ha i\eK\xv\v\je v\ ao HanncBaHeTO Ha KHuraTa. 
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SciForge.org 

riopTa/i"bT 3a opraHM3npaHe Ha pa6crraTa b eKnn SciForqe.org flafle cboa npn- 
hoc KtM npoeKTa, ioto npeAOcraBM cpeAa 3a cbBMecma pa6oTa, BK/iionBama 
cucTeMa 3a kohtpo/i Hafl BepcunTe, cpopyM, noiueHCKM cnwcbK (mailing list) v\ 
HAKOM flpyrn cpeflCTBa 3a ynecHeHkie Ha pa6oTaTa. 

5/iaroflapHOCTMTe ca OTnpaBeHM r^aBHO kbm cb3flaTe/ifl Ha nopTa/ia v\ HeroB 
r/iaBeH aAMUHMCTpaTop Ka/iMH HaKOB ( www.kalinnakov.com ), komto yKa3Baiue 
peflOBHO cbAewcTBue b c/iynaw Ha TexHi/mecKM npo6/ieMM. 

COCjjMMCKM yHMBepCMTeT "CB. K/lMMeHT OxpMflCKM" 

OaKy/iTeTbT no MaTeMaTMKa v\ MHCpopMaTMKa (OMM) Ha Cocpi/mcKM yHMBep- 
CMTeT "Cb. K/iMMeHT Oxpmackm" noAnoMorHa npoeKTa r/iaBHO b Hana/iHaTa My 
cpa3a, KaTO noAKpenn n peA.fi owe HkieTO Ha npenoAaBaTe/iCKkifl eKnn ot Kypca 
"riporpaMnpaHe 3a n/iaTCpopMa .NET" 3a y^acTue b KOHKypca Ha Microsoft 
Research. 

E/iaroAapHOCTMTe ca OTnpaBeHM kbm ct. ac. E/iM3a CrecpaHOBa (koato ocpopMM 
M3K^K)4MTe^H0 y6eAHTe/iH0 TeKCTa Ha npeA.no>KeHi/ieTO 3a npoeKTa kbm 
Microsoft Research) v\ aou. MarAa/ikma ToAopoBa (koato noe po/i5rra Ha aAMM- 
HMCTpaTMBeH ptKOBOAHTe/i npw B3awM00TH0LueHi/mTa c Microsoft). 

rio-K"bCHO, KoraTO npoeKTbT Ha MS Research npkiK/iionki v\ 3anonHa pa6oTaTa 
no HacToaiuaTa KHura, OMM npeAOcraBi/i 3a/iw v\ TexHMKa 3a npoBe>KAaHe Ha 
pery^apHMTe cpeiun Ha aBTopcKua KO/ieKTMB. 

telerik 

CocpTyepHaTa KOMnaHna telerik ( www.telerik.com ) noAKpenn npoeKTa npe3 
ocurypaBaHe Ha cpMHaHCupaHe 3a OTnenaTBaHe Ha KHuraTa Ha xapTna. M3Ka3- 
BaMe 6^aroAapHOCTM ot MMeTO Ha ue/ikifl aBTopcKM KO/ieKTMB. 

Apym 

M3Ka3BaMe 6/iaroAapHOc™ oiue kbm: 

- Teoprn 1/lBaHOB, ptKOBOAHTe/i Ha npoeKTM bbb cpupMa Sciant 
( www.sciant.com ), yuacmi/iK b npenoAaBaTe/iCKi/ia eKnn Ha KypcoBeTe 
no "riporpaMnpaHe 3a .NET Framework". Y^acTHMK b cb3AaBaHeT0 Ha 
zieKUMMTe, no komto e M3rpaAeHa HacrosimaTa KHura. 

- Ctoah MopAaHOB, cocpTyepeH MHxeHep b Microsoft Corporation, 
Redmond ( www.microsoft.com ), yuacmi/iK b npenoAaBaTe/iCKkia eKnn Ha 
KypcoBeTe no 'TlporpaMMpaHe 3a .NET Framework". Y^acTHMK b cb3Aa- 
BaHeTO Ha /ieKum/iTe, no komto e M3rpaAeHa HacToaiuaTa KHura. 

- EpaHMMnp TKipoB, nacmneH ctaBTop Ha eAHa ot r/iaBkiTe Ha KHuraTa, 
y^acTHMK b npenoAaBaTe^CKMfl eKnn Ha Kypca 'TlporpaMMpaHe 3a .NET 
Framework". YuacrHkiK b c"b3AaBaHeT0 Ha /leKuwwTe, Ha komto ce ocho- 
BaBa HacToaiuaTa KHura. 
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- HeBeHa riapTMHOBa, rpacpwueH p,v\3av\nep. E/iaroflapHOc™ 3a M3roTBfl- 
HeTO Ha KopnuaTa Ha KHuraTa v\ 3a ua/ioto TtpneHne no BpeMe Ha 
npoA"b/i>KkiTe.nHkiTe AUCKycun 3a rpacpi/mHi/ifl p,v\3av\u v\ UBeTOBaTa raMa. 

- Mwxaki/i 5a/ia6aHOB, npeBOflan v\ aBTop Ha cneu.wcpkiKau.kiki 3a npeBOfl Ha 
cocpTyep, yuacTHMK b npeBOAa Ha OpenOffice.org. 5/iaroflapHOcri/i 3a 
noMOurra npn npeBOfla Ha hakom TexHkinecKki TepMMHM. 

- HnKO/ia KaceB, B3e/i yuacme npn cb3AaBaHeT0 Ha zieKunnTe, no komto e 
M3rpafleHa HacToaiuaTa KHura. 

- CBki/ieHa MoMOBa, nacrkineH cbaBTop Ha eflHa ot r/iaBMTe Ha KHuraTa. 

- Bece/iMH Pai/meB, nacrkineH ctaBTop Ha eAHa ot r/iaBkiTe Ha KHuraTa. 

CaMTT>T Ha KHiiraTa 

Ocpkiu.ua/iH mat ye6 caMT Ha KHkiraTa 'TlporpaMkipaHe 3a .NET Framework" e 
flocTbneH ot aflpec: http://www.devbq.org/dotnetbook/ . Ot Hero MO>xeTe fla 
M3Ter/iMTe ua/iaTa KHkira b e/ieKTpoHeH Bkifl, /ieKu.kikiTe, Ha komto th e 6a3ki- 
paHa, KaKTO ki cope KOfla Ha npaKTkmecKkiyi npoeKT ot MaBa 29, 3a komto kma 
cneu.kia/iHO M3roTBeHa kiHcra/ikipama nporpaMa. 

KtM KHuraTa e cb3fla,qeH ki flkiCKyckiOHeH cpopyM, komto ce HaMkipa Ha aflpec: 
http://www.devbq.org/forum/index.php7showforum = 30 . B Hero MO>KeTe fla 
AMCKyTkipaTe BCflKaKBM TexHkmecKki ki flpyrn npo6/ieMki, CBtp3aHM c KHkiraTa, 
fla OTnpaBATe MHeHna ki KOMeHTapn ki fla 3aflaBaTe Btnpocki kbm aBTopnTe. 

Jill Me H3 

KHkiraTa ki yne6HkiTe MaTepkia/iki kbm Hea ce pa3npocrpaHflBaT cbo6oaho no 
c/ieflHi/isi /inueH3: 

06U4M flecJjMHMMMM 

1. HacTOfliflMflT i\v\u,eu3 flecpMHupa yc/iOBkmTa 3a M3no/i3BaHe ki pa3npocr- 
paHeHne Ha KOMn/ieKT yne6Hki MaTepkia/iki ki KHkira no 'TlporpaMkipaHe 3a 
.NET Framework", pa3pa6oTeHki ot eKkin nofl ptKOBOflCTBOTO Ha CBeT/ikm 
HaKOB ( www.nakov.com ) c noflKpenaTa Ha 5"b/irapcKa acou.kiau.kifl Ha 
pa3pa6oT4MUMTe Ha cocpTyep ( www.devbg.org ) ki Microsoft Research 
( research.microsoft.com '). 

2. yne6HMTe MaTepkia/iki ce cbcroyiT ot: 

- npe3eHTau.nn; 

- npMMepeH cope koa; 

- fleMOHCTpauMOHHM nporpaMki; 

- 3afla4M 3a ynpa>KHeHna; 

- KHkira (yne6HkiK) no nporpaMkipaHe 3a .NET Framework c e3kiKa C#. 
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3. yne6HMTe MaTepwa/iw ca AOCTbnHi/i 3a cbo6oaho v\3jernnHe npn yc/io- 
BMATa Ha HacTOfliunfl nv\u,eH3 ot ocpkiukia/iHHfl cawT Ha npoeKTa: 

http://www.devbq.org/dotnetbook/ 

4. Abtopm Ha y4e6HMTe MaTepwa/iw ca nwuaja, B3e/ii/i yuacrwe b taxhoto 
M3pa6oTBaHe. BceKM aBTop npnTe>KaBa npaBa caMO HaA npoAyKTMTe Ha 
cbosi TpyA- 

5. noTpe6nTe^ Ha yne6HkiTe MaTepwa/iw e BceKM, komto no HflKaicbB HanwH 
M3no^3Ba Te3M MaTepi/ia/iw v\nv\ 4acTM ot tax. 

npaBa m orpaHMHeHMA Ha noTpe6nTe/inTe 

1. noTpe6nTe^MTe hmst npaBo: 

- Aa M3no/i3BaT yne6HkiTe MaTepwa/iw v\nv\ nacm ot tax 3a BCflKaKBM 
ue/iw, BK/iK>ni/iTe/iHO Aa rn Aa npoMeHAT cnopeA CBOMTe Hy>KAn h p,a vv\ 
M3no^3BaT npn M3B"bpujBaHe Ha KOMepcwa/iHa AewHOcr; 

- Aa M3no^3BaT cope KOAa ot npuMepnTe v\ AeMOHcrpaum/iTe, BK/iK>neHki 
KtM y4e6HMTe MaTepwa/iw v\nv\ TexHM MOAncpuKaunn, 3a BCflKaKBM 
Hy>KAM, BK/uoni/iTe/iHO m b KOMepci/ia/iHki cocpTyepHM npoAyKTw; 

- Aa pa3npocTpaHABaT 6e3n/iaTHO HenpoMeHeHM Konna Ha yne6HMTe 
MaTepwa/iki b e/ieicrpoHeH v\nv\ xapTneH bma; 

- Aa pa3npocTpaHABaT 6e3n/iaTHO opwrwHa/iHH v\nv\ npoMeHeHM nacm 
ot yne6HMTe MaTepwa/iw, ho caMO npn M3pn4H0T0 cnoMeHaBaHe Ha 
M3T04HMKa m aBTopwTe Ha ctOTBeTHMfl TeKCT, nporpaMeH KOA HJ1I/I 
Apyr MaTepna/i. 

2. noTpe6wTe/iMTe hamst npaBo: 

- Aa pa3npocTpaHABaT cpeiuy 3an/iamaHe yne6HMTe MaTepwa/iw v\nv\ 

4aCTM OT TAX (BK/lKDHMTe/lHO MOAMCpMUMpaHM BepCMM), KaTO I/I3K/1K)- 

neHi/ie npaBM caMO nporpaMHu^T koa; 

- Aa npeMaxBaT HacTOfliunfl i\v\u,eu3 ot yne6HMTe MaTepwa/iki. 

npaBa m orpaHMHeHMa Ha aBTopwTe 

1. BceKM aBTop npnTe>KaBa Hei/i3K/iK)ni/iTe/iHM npaBa Btpxy npoAyKTMTe Ha 
cboh TpyA, c komto B3MMa yuacme b M3pa6oTKaTa Ha yne6HMTe MaTe- 
pwa/iw. 

2. ABTopnTe MMaT npaBo Aa w3no/i3BaT nacmTe, M3pa6oTeHM ot tax, 3a 
BCAKaKBM ue/iw, BK/iionkiTe/iHO Aa vv\ M3MeHAT m pa3npocrpaHflBaT cpeiuy 
3an/iaiuaHe. 

3. ripaBaTa Btpxy yne6Hi/iTe MaTepwa/iw, M3pa6oTeHM b cbaBTopcrBO, ca 
npnTexaHne Ha bci/iukm ctaBTopn 3aeAH0. 
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4. ABTopnTe HAMaT npaBO fla pa3npocrpaHflBaT cpeiuy 3an/iaiuaHe yne6Hki 
MaTepna^n v\nv\ nacm ot tax, M3pa6oTeHM b cbaBTopcrBO, 6e3 M3pn4- 
hoto cbr/iacwe Ha bcmukm ctaBTopn. 

npaea m orpaHimeHiin Ha EAPC 

Pbkoboactboto Ha 5"b/irapci<a acounauna Ha pa3pa6oT4MUMTe Ha cocpTyep 
(BAPC) MMa npaBO p,a pa3npocrpaH*iBa yne6HMTe MaTepna/iw v\nv\ nacm ot tax 
(BK/iiouMTe/iHO MOAncpnunpaHn) 6e3n/iaTHO ki/iki cpeiuy 3an/iaiuaHe, ho 6e3 p,a 
pea/iw3npa nena/i6a ot npoAa>x6ki. 

npaea m orpaHimeHiin Ha Microsoft Research 

Microsoft Research MMa npaBO p,a pa3npocrpaH*iBa yne6HMTe MaTepna^n v\s\v\ 
nacTki ot tax no BCflKaicbB HanwH - 6e3n/iaTHO v\nv\ cpeiuy 3an/iaiuaHe, ho 6e3 
ua pea/ii/i3wpa nena/i6a ot npoAa>x6ki. 



CBeT/lMH HaKOB, 

24.09.2005 r. 



ftttstX 



HRPC 



%%^ nrpflWfinrhflHRrnOTHFP 




HAMMOHA/1HA AKAflEMIIfl flO PA3PAEOTKA HA COOTYEP 



/leKTopMTe 



AKafleMMATa 



» CBeTSIMH HaKOB e 

npenoflaBaTe/i no cbBpeMeHHM 
cocfrryepHi/i TexHO/iornki b CY 
"Cb. K/lMMeHT OxpuflCKki". 

Tom e aBTop Ha fleceTKM Ha- 
y4HM n TexHMMecKM ny6/iMKa- 

UMM M HflKO/lKO KHMTM, CBtp- 

3aHM c pa3pa6oTKaTa Ha cocf)Ty- 
ep, 3apafln KoeTO e TbpceH 

ZieKTOp M KOHCy/lTaHT. 

CBeT^MH e pa3pa6oTHMK c flt/i- 
roroflkiiueH onuT, pa6o™/i no 
pa3HOo6pa3HM npoeKTM, pea/iki- 

3kipaHM C pa3/lMMHM TeXHO/lOTklM 

(.NET, Java, Oracle, PKI m ap.). 

I1pe3 2004 r. no/iynaBa Harpa- 
flaTa A>koh ATaHacoB" ot 

npe3MfleHTa Ha Bt^rapun Te- 
oprn ritpBaHOB 3a npuHOca My 

KbM pa3BMTMeTO Ha MHCpopMa- 
UMOHHMTe TeXHO/lOrMM M MH- 
Cf)OpMai4l/|OHHOTO 06li(eCTBO. 

» MaprHH KynoB e M3- 

nt/iHMTe^eH flkipeicrop Ha cfinp- 
Ma "KoflATecr", b koato ptKO- 
BOflu pa3pa6oTKaTa Ha cucTeMM 
3a ynpaB/ieHne Ha KaMecTBOTO 
m aBTOMaTM3aumi Ha cocfrryep- 

HOTO npOM3BOflCTBO. 

MapTMH e onuTeH zieicrop m 
cep-n/icpkiukipaH ot MafiKpococJrr 
pa3pa6oT4MK no nporpaMi/ue 
MCSD m MCSD.NET. 

» /JpyrH MHCTpyKTOpM C 

6oraT onuT KaTO npenoflaBaTe- 
/iM m nporpaMMCTM. 



» HauMOHa/iHa ato/jeMMa no pa3pa- 
6oTKa Ha cocpTyep (HAPC) e ueHTbp 
3a npo0ecnoHa/iHO o6yHeHi/ie Ha co0- 
TyepHM cneuna/incTM. 

» HAPC npoBe>Kfla 3afl"bJi6oHeHi/i Kyp- 
coBe no pa3pa6oTKa Ha co0Tyep i/i CbB- 
peMeHHM co0TyepHM TexHO/iornn. 

» npefl/iaraHM cneuna/iHOCTn: 
.NET Enterprise Developer 
Java Enterprise Developer 

» KanecTBeHO o6yneHne c mhoto 
npaKTMnecKM ynpa>KHeHna 

» 3aB"bpujBaTe caMO 3a 3 Meceua. 

» rapaHTHpaHa pa6oTa c/iefl ycnew- 
ho 3aB"bpujBaHe! 

» npo0ecMOHa/iHa cepTi/i0i/iKau,i/ifl! 

» BE3n/lATHO! 

YMMTe 6e3njiaTHO, rmamaTe c/iefl KaTO 
3aB"bpujMTe m 3anoMHeTe pa6oTa. 

CTMneHflMM OT CO0TyepHM 0MPMM. 



http://academy.devbg.org 



T/iaea 1. ApxiueKTypa 

Ha n/iaTcjDopMaTa .NET 

ii .NET Framework 



He06X0flMMM 3HaHMfl 

- no3HaHMfl no nporpaMnpaHe 

- E3MUM 3a nporpaMnpaHe 

- CpeflM 3a pa3pa6oTKa Ha coc|DTyep 

Cb/vbpwaHue 

- KaKBO e .NET? 

- ApxnTeKTypa Ha n/iaTifcopMaTa Microsoft .NET 

- KaKBO e .NET Framework? 

- ApxnTeKTypa Ha .NET Framework 

- Common Language Runtime (CLR) 

- YnpaB/iflBaH koa 

- Me>KflMHeH e3MK IL 

- MoAe/i 3a M3n"b/iHeHkie Ha IL KOAa 

- AceM6/iMTa v\ MeTaAaHHM 

- .NET npw/io>KeHMfl 

- floMeMHM Ha npn^OKeHneTO 

- Common Language Specification (CLS), Common Type System (CTS) 

- Common Language Infrastructure (CLI) v\ MHTerpaunaTa Ha pa3/innHw 

e3MUM 

- Framework Class Library 

- MHTerpupaHa cpeAa 3a pa3pa6oTKa Visual Studio .NET 

B Ta3M TeMa ... 

B HacToamaTa TeMa me npeAcraBMM n/iaTifcopMaTa .NET, koato Btn/itmaBa 

BM3MflTa Ha MiCrOSOft 3a pa3BMTMeTO Ha MHCJDOpMaUMOHHMTe m coc|DTyepHMTe 

TexHO^ornn, c/ieA KoeTO me pa3r/ieAaMe cpeAaTa 3a pa3pa6oTKa v\ ki3n"b/iHe- 
Hue Ha .NET npn^OKeHna Microsoft .NET Framework. IHe o6"bpHeM BHMMaHne 
Ha ynpaB/iflBaHkia koa, Ha e3MKa IL, Ha o6iuaTa cpeAa 3a KOHTpo/iwpaHO 
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M3n"b/iHeHwe Ha ynpaB/iABaH koa (Common Lnaguage Runtime) v\ Ha MOAe/ia 
Ha KOMnw/iauMfl v\ M3n"b/iHeHMe Ha .NET KOAa. IHe pa3r/ieAaMe oiue Common 
Language Specification (CLS), Common Type System (CTS), Common 
Language Infrastructure (CLI), MHTerpaunaTa Ha pa3/ii/mHi/i e3v\\\v\, 6ki6/ikiOTe- 
KaTa ot K/iacoBe Framework Class Library v\ MHTerpupaHaTa cpeAa 3a pa3pa- 
6oTKa Visual Studio .NET. 
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KaKBO npeflcraBJifiBa n/iaTcJJopMaTa .NET? 

Microsoft AecpMHupaT n/iaTCpopMaTa .NET KaTO CbBKynHOCT ot TexHO/iorm/i, 
komto CB"bp3BaT xopaTa c MHCpopMaunflTa - HaBCflKtfle, no bcako BpeMe, OT 
bcako ycTpoMCTBO. ToBa onpeAe/ieHkie 3Bynw KaTO MapKeTMHroBa nponaraHAa, 
ho .NET e He caMO TexHO/iori/m, ta e v\ i/ifleo/iori/m. ri/iaTCpopMaTa Btn/itmaBa 
BM3MATa Ha Microsoft, ne MHCpopMaunaTa Tpa6Ba fla 6"bfle MaKCi/iMa/iHO floc- 
TtnHa 3a xopaTa. 

.NET n/iaTCpopMaTa ocurypaBa CTaHflapTM3npaHa kmcppacrpyKTypa 3a pa3pa- 
6oTKa, M3no^3BaHe, xoctmht m MHTerpauna Ha .NET npn^OKeHMfl v\ XML ye6 
yc/iyrw, 6a3npaHa Ha .NET ctpBtpnTe Ha Microsoft, cpeflCTBaTa 3a pa3pa6oTKa 
(.NET Framework v\ Visual Studio .NET), i/ifleo/iori/i5rra Ha smart K/ii/ieHTMTe h 
t. Hap. .NET Building Block Services. 



Bn3MATa Ha Microsoft 

Bn3MATa Ha Microsoft 3a .NET e fla cb3flaflaT n/iaTCpopMa, koato fla MO>Ke fla 
o6efli/iHHBa xeTeporeHHa kmcppacrpyKTypa ot ctpBtpn, fla MHTerpupa 6n3Hec 
npouecnTe Ha pa3/innHw KOMnaHnn no CTaHflapTeH HanwH, v\ fla npeflocraBfl Ha 
noTpe6nTe^MTe flocTbn ao MHCpopMaunaTa, koato mm e Hy>KHa, no bcako 

BpeMe, OT BCflKO MflCTO M OT BCflKO yCTpOMCTBO. KaKTO Lfle BMflMM no-HaTaTbK, 

Microsoft ca HanpaBi/i/iw ro/isiMa KpanKa Hanpefl kbm pea/iki3wpaHeTO Ha Ta3M 
BM3MA, KaTO ca nocTaBM^n eflHa cra6ki/iHa TexHO/iorwuHa ocHOBa 3a pa3pa6oT- 
Ka m M3nt^HeHne Ha npi/i/io>KeHi/m - Microsoft .NET Framework. 



Pa3rpaHMHaMBaTe noHHTnaTa 
Framework"! 



'rmaTtpopMa .NET' 



M 



.NET 



■ NET n/iaTCpopMaTa e BH3nnTa Ha Microsoft 3a pa3BHTneTO Ha 
TexHO/iorMMTe m ocurypaBa r/io6a/iHa MHCppacrpyKTypa 3a pe- 
a/iM3ai4MnTa Ha Ta3M BM3nn. 

■ NET Framework e caMO nacT ot .NET rmaTtpopMaTa - Ta3M 
nacT, KonTO e HaconeHa kt»m pa3pa6oTmn4iTre Ha cocpTyep. Tn 
ociirypnBa cpefla 3a pa3pa6oTKa m KomposiiipaHO M3rrt>.n He- 
Hue Ha .NET npn^oweHMfl v\ npeflOcraBfl nporpaMeH Moqeji v\ 
6M6/iMOTeKM ot xsiacoBe 3a pa3pa6oT«a, He3aBMCMMa ot e3M- 
MMTe 3a nporparmpaHe. 

llMaMTe npeflBMfl, ne mhoto necTO nofl .NET ce noflpa36npa 
He n/iaTCpopMaTa .NET, a cpeaaTa .NET Framework, HanpiiMep 
".NET e3MK", ".NET npmio>KeHMe" m t. h. B HacroflujaTa KHHra 
Cbiiio me noflpa36npaMe nojq .NET He .NET rmaTCpopriaTa, a 
.NET Framework. 
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ApxiueKTypa Ha .NET n/iaTcfropMaTa 

ri/iaTCpopMaTa .NET o6eAMHABa b ce6e cm neTkipi/i TexHO/iorMUHM v\ Mfleo- 
ziorMnecKM KOMnoHeHTa: MHCppacrpyKTypaTa ot ctpBtpn .NET Enterprise 
Servers, cpeACTBaTa 3a pa3pa6oTKa .NET Framework v\ Visual Studio .NET 
2003, r/io6a/iHi/iTe yc/iyrM .NET Building Block Services v\ MAeo/iorMsrra .NET 
Smart Clients: 




BceKM eflMH ot M36poeHMTe KOMnoHeHTM Ha .NET n/iaTCpopMaTa e flocraTbUHO 
o6eMHa TeMa, 3a fla v\ ce nocBeTM ua/ia OTfle/iHa KHura, ho HaiuaTa ue/i e caMO 
fla ce 3ano3HaeM HaKpaTKO c noconeHMTe TexHO/iornn v\ v\p,eoi\ovv\v\ , 6e3 p,a 
HaB^M3aMe b noflpo6HOCTM. HeKa cera vv\ pa3r/ieflaMe eflHa no eflHa. 



.NET Enterprise Servers 

.NET Enterprise Servers npeflOcraBAT CbpBtpHaTa MHCppacrpyKTypa Ha .NET 
n/iaTCpopMaTa v\ cbiueBpeMeHHO cpefla 3a M3n"b/iHeHkie, ynpaB/ieHMe v\ MHTe- 
rpaunfl Ha XML ye6 yc/iyrM. 

K/hohobm xapaKTepMCTMKM 

K^K)40BMTe xapaKTepMCTMKM Ha .NET Enterprise ctpBtpMTe ca: 

- CM/iHa noAAP"b>KKa Ha XML - bcmukm .NET ctpBtpM M3no/i3BaT ujmpoko 
XML CTaHflapTa 3a npeflcraBAHe m o6MAHa Ha MHCpopMauMa. 

- BMCOKa HaAe>KAHOCT - K/iK>noBa xapaKTepMCTMKa, M3K/uonMTe/iHO Ba>KHa 
3a 6M3Heca. 

- flo6pa CKa^MpyeMOCT - b"B3mo>khoct 3a noeMaHe Ha orpoMHO HaTOBap- 
BaHe npM Heo6xoflMMOCT. 
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- OpKecTpaunfl Ha 6n3Hec npouecnTe b npki/ic»KeHMflTa v\ yc/iyrwTe 
(business process orchestration) - flaBa ce b"B3mo>khoct 3a cxeMaTMUHO 
AecpMHupaHe Ha pa6oTHMTe npouecu no yTBtpAeHM craHAap™ (KaTO 
BPEL) i/i KOHTpo/iwpaHOTO mm M3n"b^HeHkie, Ha6/iK>AeHwe v\ ynpaB/ieHwe. 

- rioBMiueHa curypHOCT - curypHOCTra e ocHOBHa apxnTeKTypHa KOHuen- 
UMfl npn .NET CbpBtpnTe. 

- /lecHO ynpaB/ieHi/ie - ziecHOTa 3a aAMUHMCTpupaHe, HacTpoMKa, Ha6/iK>- 
AeHne m ynpaB/ieHwe Ha pa6oTaTa Ha ctpBtpnTe. 

ll0-Ba>KHMTe CbpBl>pHM npOAYKTM 

Microsoft pa3pa6oTBaT ctpBtpHM npoAyKTM ot mhoto toamhh m b MOMeHTa 
npeA.naraT \\s\no ceMewcTBO ot cneu.ua/iM3npaHM ctpBtpn, HaconeHM kbm 
pa3^M4HM 6n3Hec hv>kah. IHe AaAeM cbBceM KpaTKO onucaHne Ha Haw- 
Ba>KHMTe ot tax: 

- Microsoft Windows Servers Family - npeAcraB/iflBa cpaMM/iwfl ctpBtpHM 
onepaunoHHM CMCTeMM (KaTO Windows 2000 Server v\ Windows 2003 
Server). 

- Microsoft Internet Information Server - npeAcraB/iaBa ye6 cbpB-bp, 
komto e nacr ot Windows. C/iv>km 3a xoctmht Ha ye6 caMTOBe etc 

CTaTM4HO M AHHaMklUHO C"bA"b p>Ka H M e . 

- Microsoft SQL Server - c/iv>ki<i 3a ynpaB/ieHwe Ha pe/iau.MOHHi/i 6a3M ot 
AaHHM, MHOTOMepHM ashhh m XML. 

- Microsoft BizTalk Server - M3no/i3Ba ce 3a MHTerpauna v\ opKecTpauna 
Ha 6ki3Hec npouecu, yc/iyri/i v\ cm ere mm. 

- Microsoft Exchange - no3BO/i*iBa KOopAMHauna Ha cbBMecmaTa pa6oTa b 
opraHM3aunM. B naemoer ocurypaBa noAAPtwiOTa Ha noiueHCKM yenyrw 
(e-mail). 

- Microsoft SharePoint Portal Server - no3BO/i5iBa CbTpyAHkmecTBO v\ 
cnoAe^flHe Ha MHCpopMauna b pea/iHO BpeMe. Y^ecHflBa KOHKypeHTHaTa 
pa6oTa c o6lum AOKyMeHTM v\ pa6oTaTa b eKun. 

- Microsoft Host Integration Server - no3BO/i*iBa MHTerpauna Ha erapw 

CMCTeMM. 

- Microsoft Application Center - ocurypaBa xoctmht, ynpaB/ieHwe v\ 
MOHMTopuHr Ha KpnTM4HM 3a 6ki3Heca npn^o>KeHMfl. 

- Microsoft Content Management Server - c/iv>km 3a M3rpa>KAaHe, 
noAAP"b>KKa m ynpaB/ieHwe Ha ye6 ctAtpxaHne. 

- Microsoft Mobile Information Server - no3BO/i*iBa MHTerpauna c mo6m/ihm 
npn^o>KeHMfl. 

- Microsoft Internet Security and Acceleration Server - kohtpo/i m 3aiunTa 
Ha Bp"b3KaTa c MHTepHeT. npeAoeraBfl 3aiunTHa CTeHa (firewall) c 

B"b3MO>KHOCT 3a CpM/lTpwpaHe M dtUdtI\V\3 Ha TpaCpMKa Ha pa3^M4HM HMBa. 
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- Microsoft Commerce Server - ki3no/i3Ba ce 3a pea/iki3au.M5i Ha 
npki/io>KeHkifl 3a e/ieicrpoHHa TtproBMfl. 

.NET Framework vx Visual Studio .NET 2003 

.NET Framework e cocpTyepHa n/iaTCpopMa 3a pa3pa6oTKa v\ M3n"b/iHeHne Ha 
.NET npw/io>KeHMfl. Ta npeAcraB/iflBa npeAOcraBa nporpaMeH MOAe/i v\ craH- 
AapTHa 6n6^MOTeKa c K/iacoBe 3a pa3pa6oTKa Ha npn^OKeHMa v\ yHncpnun- 
paHa cpeAa 3a M3n"b/iHeHne Ha ynpaB/isiBaH koa. noAAtpxa pa3/iwnHki e3nun 
3a nporpaMnpaHe v\ no3BO/i*iBa TAXHaTa cbBMecma pa6oTa. 

.NET Framework cbiuecTByBa b ABa BapnaHTa: 

- .NET Framework - irb/iHa Bepcua. 

- .NET Compact Framework - cbKpaTeHa Bepcua 3a ki3n"b/iHeHi/ie Btpxy 
mo6m/ihm ycrpoMCTBa. C"b3AaAeHa e cneu.ua/iHO 3a ycrpoMCTBa c orpaHM- 
4eHM xapAyepHM pecypcu. 

Visual Studio .NET 2003 npeAcraB/iflBa ufl/iocma MHTerpupaHa cpeAa 3a 
pa3pa6oTKa Ha .NET npM/io>KeHMfl. no3BO/isiBa cb3AaBaHe Ha pa3/innHw BMAOBe 
npM/io>KeHMfl, nucaHe Ha nporpaMeH koa, M3n"b/iHeHkie v\ Ae6"brBaHe Ha npw/io- 
xeHMJi, M3rpa>KAaHe Ha noTpe6wTe/iCKki MHTepcpewc v\ AP- VS.NET npeAOcraBfl 
eAMHHa cpeAa 3a bcmukm TexHO/iori/m v\ 3a bcmukm nporpaMHM e3v\u,v\, noAA^p- 
xaHM craHAapTHO ot .NET Framework (C#, VB.NET, C++ v\ J#). 

.NET Building Block Services 

.NET Building Block Services ca CbBKynHOCT ot XML ye6 yc/iyrn, HaconeHM 
KtM KpaMHMfl noTpe6wTe/i. OcHOBHaTa mm 3aAana e p,a ocurypaBaT nepcoHa/iw- 
3npaH Aocrbn ao AaHHMTe Ha AaAeH noTpe6kiTe/i no bcako BpeMe v\ ot bca- 
KaKBO ycTpoMCTBO. 3a ue/iTa ce ki3no/i3BaT OTBopeHM craHAap™ v\ npoTOKO/in 

3a KOMyHMKaUMfl. 

.NET Building Block Services ca cb3AaAeHki c ue/i p,a no3BO/i*iBaT necna 
MHTerpaunfl c Apyrn ycnyrw v\ npM/io>KeHMfl v\ p,a no3BO/i*iBaT Bp"b3Ka Me>KAy 
tax. Eto hako/iko 06/iac™, b komto MMa ki3rpaAeHM TaKMBa Building Block 
yc/iyrw: 

- aBTeHTMKaunfl - Ha 6a3aTa Ha .NET Passport 

- AOcraBKa Ha cbo6meHMfl 

- cbxpaHeHkie Ha /imuhm noTpe6wTe/iCKki ashhm - AOKyMeHTM, KOHTaKTM, 
e^eKTpoHHa noma, Ka/ieHAap, ^k)6mmm caMTOBe v\ Apyrn 

- ctxpaHeHMe Ha HacrpowKM Ha npM/io>KeHMfl, komto noTpe6MTe/i*iT 
M3no^3Ba. 

.NET Smart Clients 

Smart clients npeAcraB/iflBa apxnTeKTypHa KOHu.enu.wfl, koato no3BO/i*iBa M3- 
rpa>KAaHeTO Ha K/iweHTCKM npM/io>KeHMfl, komto: 
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- npeflocraBflT rbBKaB noTpe6MTe/iCKM MHTepcpewc (3a pa3/im<a ot ye6 
npn^o>KeHMflTa v\ WAP npn^OKeHMATa) 

- KOHcyMnpaT XML ye6 yc/iyrM (npe3 komto cm ocurypaBaT Bp"b3Ka c 

OCTaHa^Mfl CBflT M 06MeHflT ashhh CbC CbpBtpMTe, KOMTO CbXpaHflBaT M 

o6pa6oTBaT TexHMTe ashhm) 

- MoraT p,a pa6oT*iT b online v\ offline pe>KMM (ioto cnHxpoHM3npaT 
flaHHMTe cm KoraTO ca online) 

- MMaT B"b3MO>KHOCT fla ce caMOo6HOBABaT (m TOBa Moxe p,a CTaBa aBTOMa- 
tm4ho, c MMHMMa^HM ycM/iMfl ot CTpaHa Ha noTpe6MTe/i*i). 

CMapT K^neHTMTe npeAOCTaBAT a/iTepHaTMBa Ha K/iMeHT-cbpB"bp npM/ioweHM- 
ATa m ye6 npn^OKeHMATa. KaTO KOHu.enu.Mfl Te He ca HenpeMeHHO o6B"bp3aHM c 
.NET. MMa, HanpuMep, pea/iM3au.M*i Ha smart K/iweHT apxnTeKTypn, 6a3npaHM 
Ha Java n/iaTCpopMaTa. 

.NET n/iaTCpopMaTa npeAOcraBa cneuna^M3npaHa MHCppacTpyKTypa, koato 
noflnoMara v\ y/iecHABa pea/iM3au.M*iTa Ha smart client npn^OKeHna. 

.NET smart Ki\v\eujv\Te pa6oT*iT KaKTO Btpxy o6mkhob6hm Hacro/iHM kom- 
nK)Tpn, TaKa v\ Btpxy pa3/iMHHM npeHOCMMH ycTpowcTBa: mo6m/ihm Te/iecpOHM, 
hand held ycrpoMCTBa, BrpaAeHM CMcreMM v\ t. h. 

OcHOBHaTa mm 3aflana e p,a npeAOcraBAT Aocrbn ao MHCpopMaunaTa, Hy>KHa Ha 
noTpe6kiTe^fl, HaBCflKwie, no bcako BpeMe v\ bbb bma, yflo6eH 3a noTpe6n- 
Te/i*i. 

.NET Framework v\ HeroBna BapnaHT 3a mo6m/ihm npn^OKeHna .NET Compact 
Framework npefl/iaraT b"B3mo>khoctm 3a pa3pa6oTKa Ha smart client npM/iowe- 

HMfl 3a MHOTO pa3H006pa3HM yCTpOMCTBa. 

KaKBO e .NET Framework? 

J\o MOMeHTa HanpaBMXMe nper/ieA Ha .NET n/iaTCpopMaTa v\ pa3r/ieAaxMe 
KOMnoHeHTMTe, ot komto Tfl ce cbCTOM. Cera me pa3r/ieAaMe b p,ejav\i\v\ .NET 
Framework, HeroBaTa apxnTeKTypa v\ MOAe/ia 3a M3n"b/iHeHMe Ha npn^OKeHna, 

KOMTO Tfl M3nO/13Ba. 

.NET Framework e cpeAa 3a pa3pa6oTKa v\ M3n"b/iHeHMe Ha npw/iOKeHkisi 3a 
.NET n/iaTCpopMaTa. Ta npeAOcraBfl nporpaMeH MOAe/i, 6m6/imot6km ot TunoBe 
m eAMHHa MHCppacTpyKTypa 3a pa3pa6oTKa Ha npn^OKeHna v\ noAA^pxa 
pa3^M4HM e3Mun 3a nporpaMnpaHe. 

ripM/io>KeHMflTa, 6a3npaHM Ha .NET Framework, ce KOMnw/iwpaT ao Me>KAMHeH 
koa (Ha e3MKa IL) v\ ce M3n"b/iH*iBaT KOHTpo/iMpaHO ot cpeAaTa 3a M3n"b/iHeHMe 
Ha .NET Framework. KoMnn^npaHMflT .NET koa ce Hapwua oiue ynpaB/iflBaH 
koa n MO>Ke p,a pa6oTM 6e3 p,a ce npeKOMnn^upa Btpxy pa3/iMHHM n/iaTCpopMM, 
3a komto MMa MMn/ieMeHTauMfl 3a .NET Framework (Windows, Linux, 
FreeBSD). 
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KoMnoineHTM Ha .NET Framework 

Mo>KeM fla pa3fle^MM .NET Framework Ha flBa ochobhm KOMnoHeHTa: 

- Common Language Runtime (CLR) - cpeaaTa, b koato ce i/i3rrb/iH5iBa 
ynpaB^flBaHMAT koa Ha .NET npn^OKeHMATa. npeAcraB/isiBa Bi/ipTya/iHa 
MaiuMHa, koato KOHTpo/inpaHO M3n"b^HflBa .NET KOAa v\ ocurypaBa pa3- 
/imuhm yc/iyrw, KaTO ynpaB/ieHkie Ha CkirypHOcrra, ynpaB/ieHi/ie Ha 
naMerra v\ AP- 

- Framework Class Library (FCL) - npeAcraB/iflBa ocHOBHaTa 6n6/ikio- 
TeKa ot TunoBe, komto ce ki3no/i3BaT npn M3rpa>KAaHeTO Ha .NET 
npn/io>KeHi/ifl. CtAtpxa ocHOBHaTa cpyHKUMOHa/iHOCT 3a pa3pa6oTKa, 
Heo6xoAMMa 3a noBeneTO npn^OKeHMa, ioto bxoa/h3xoa, Bp"b3Ka c 6a3M 
AaHHM, pa6oTa c XML, M3rpa>KAaHe Ha ye6 npn/io>i<eHi/m, i/i3no/i3BaHe Ha 
ye6 ycnyrw, M3rpa>KAaHe Ha rpacpwueH noTpe6i/iTe/iCKM MHTepcpewc v\ AP- 
CTaHAapTHMTe K/iacoBe v\ TunoBe ot FCL MO>xeM p,a M3no/i3BaMe HaBca- 
KtAe, KBAeTO MMa MHcra/ikipaH .NET Framework. 



ApxMTeKTypa Ha .NET Framework 

ApxnTeKTypaTa Ha .NET Framework necro ntTM ce pa3r/ie>KAa Ha HMBa, KaKTO 
TOBa e HanpaBeHO Ha c/ieAHaTa cxeMa: 



c# 



C++ 



VB.NET 



J# 



Perl 



Delphi 



ASP.NET 

Web Forms Web Services 

Mobile Internet Toolkit 



Windows 
Forms 



ADO .NET and XML 



Base Class Library 



Common Language Runtime 



Onepau.MOHHa ciicTeivia 



IHe pa3r/ieAaMe OTAe/iHMTe cnoese eAMH no eAHH v\ me o6achmm TAXHaTa po/ia 
b .NET Framework. IHe 3anonHeM ot Hai/i-AO/iHkifl. 
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OnepauMOHHa CMcreMa 

OnepaunoHHaTa cwcreMa ynpaB/iflBa pecypcuTe, npouecnTe v\ noTpe6kiTe/iMTe 
Ha MaujMHaTa. Ta npeAOcraBH v\ hakom ycnyrw Ha npw/ic»KeHi/mTa KaTO 
HanpuMep: COM + , MSMQ, IIS, WMI v\ flpyrn. 

CpeAaTa, kohto M3n"b/iHflBa .NET npi/i/ioxeHkiflTa (CLR), e o6mkhob6h npou.ec b 
OnepaunoHHaTa cwcreMa v\ ce ynpaB/isiBa ot Hea, KaKTO ocraHa/ikiTe npouecn. 

HaM-necro OnepaunoHHaTa cwcreMa, koato M3n"b/iHflBa CLR e Microsoft 
Windows, ho .NET Framework MMa MMn/ieMeHTauMw v\ 3a flpyrn onepaunoHHM 
cucTeMM (HanpuMep npoeKTbT Mono). 

Common Language Runtime 

06iuaTa cpefla 3a i/i3n-b/iHeHkie Common Language Runtime (CLR) ynpaB/isiBa 
npoueca Ha M3n"b/iHeHMe Ha .NET koa. Ta ce rpn>KM 3a 3ap,ennHe v\ ocbo6o>k- 
flaBaHe Ha naMeTTa, ynpaB/iABa KOHKypeHTHOCTra, rpn>KMTe 3a ckirypHOcrra Ha 
npw/io>KeHkiflTa v\ w3n"b/iHflBa Apyrn Ba>KHM 3afla4M, CB"bp3aHM c M3n"b/iHeHMeTO 
Ha KOAa. IHe o6tpHeM cneuwa/iHO BHMMaHne Ha CLR Ma/iKO no-HaTaTbK. 

Base Class Library 

Base Class Library (BCL) e 4acT ot craHflapTHaTa 6n6/ikiOTei<a Ha .NET 
Framework - Framework Class Library (FCL). 

BCL npeAcraB/iflBa 6oraTa o6eKTHO-opneHTnpaHa 6ki6/ikiOTei<a c ochobhm K/ia- 
coBe, komto oci/irypflBaT 6a30Ba ci/icreMHa cpyHKUMOHa/iHOcr. BCL ocurypaBa 
Bxofl-M3xofl, pa6oTa c KO/ieKu.nn, cmmbo/ihh HM30Be, Mpe>KOBM pecypcn, 
curypHOCT, OTAa/ieneHO M3BMKBaHe, mhotohmiukoboct m aP- 

TexHO/iori/ikiTe ADO.NET, XML, ASP.NET v\ Windows Forms He ca 4acT ot BCL, 
Tbv\ KaTO Te ca no-CKopo Aont/iHi/iTe/iHM 6i/i6/ikiOTeKi/i, otko/ikoto 6a30Ba 

CMCTeMHa CpyHKUMOHa^HOCT. 

ADO.NET M XML 

CnoflT Ha ADO.NET v\ XML npeAOcraBH yAo6eH Hani/m 3a pa6oTa c pe/iau.i/iOHHM 
m Apyrn 6a3M ot ashhm m cpeACTBa 3a o6pa6oTKa Ha XML. ADO.NET noAAtpwa 
ABa MOAe/ia Ha pa6oTa c ashhm - CB"bp3aH v\ HecB"bp3aH. XML noAAPt>>KKaTa 
pea/iM3wpa DOM MOAe/ia v\ MOAe/i, noAo6eH Ha SAX, 3a AOCTbn ao XML. IHe 
pa3MeAaMe b i\ejav\s\v\ XML v\ ADO.NET b TeMMTe " Pa6oTa c XML " v\ " /locrbn 
AQ AaHHM cADO.NET ". 

ASP.NET m Windows Forms 

ASP.NET m Windows Forms M3rpa>KAaT cnon 3a MHTepcpewc kbm KpaMHMfl noT- 
pe6kiTe/i Ha npn^OKeHMATa v\ hm npeAOcraBAT 6oraTa cpyHKuwoHa/iHOcr 3a 
cb3AaBaHe Ha ye6 v\ Windows 6a3npaH noTpe6i/iTe/iCKki MHTepcpewc, KaKTO v\ 
ye6 yc/iyrw. ASP.NET no3BO/iHBa no zieceH Hani/m p,a 6"bAaT M3rpa>KAaHM rbB- 
KaBM AHHaMM4HM ye6 cai/iTOBe v\ ye6 npw/io>KeHkifl v\ ye6 yc/iyrw. Windows 
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Forms no3BO/iflBa M3rpa>KflaHe Ha npo3openHO-6a3kipaH rpacpwueH noTpe6n- 

Te/ICKM MHTepCpeMC C 6oraTM BtSMOKHOCTM. 

ASP.NET m Windows Forms M3no/i3BaT KOMnoHeHTHO-6a3npaHa apxnTeKTypa v\ 
6/iaroflapem/ie Ha Hea no3BO/iflBaT M3rpa>KflaHe Ha noTpe6i/iTe/iCKi/ifl MHTep- 
cpewc BM3ya^HO, npe3 cr/io6*iBaHe Ha KOMnoHeHTM b cneu.ua/iHO pa3pa6oTeHM 
3a TOBa peflaKTopn, npeflocraBeHki ot cpeflMTe 3a pa3pa6oTKa. IHe pa3r/ie- 
flaMe b p,ejdtv\j\v\ TexHO/iorm/iTe Windows Forms v\ ASP.NET b TeMMTe ' Tpadju- 
<AeH noTpe6me^CKM MHTepcbeMC c Windows Forms ", " M3rpa>KAaHe Ha ye6 
npn;io>KeHna c ASP.NET " v\ " Ve6 yc/iyrn c ASP.NET ". 

E3MMM 3a nporpaMMpaHe 

.NET Framework no3BO/iaBa Ha pa3pa6oT4MKa p,a ki3no/i3Ba pa3/ikmHi/i e3nun 
3a nporpaMMpaHe, KaKTO v\ fla MHTerpupa b eflHO npi/i/io>KeHkie KOMnoHeHTM, 
pa3pa6oTBaHM Ha pa3/innHw e3nun. B"b3MO>KHO e flopn K/iac, HanncaH Ha eflMH 
e3MK, p,a 6"bAe Hacnep,en v\ pa3LunpeH ot K/iac, HanncaH Ha flpyr e3MK. 

Microsoft .NET Framework noAA^pwa CTaHAapTHO e3MUMTe C#, VB.NET, 
Managed C++ v\ J#, ho TpeTM AOcraBUMuw npeA-naraT Aont/iHMTe/iHO .NET 
Bepcufl Ha oiue mhoto Apyrn e3nun, KaTO Pascal, Perl, Python, Fortran, Cobol 
m Apyrn. 

CtBMecTMMOCTTa Ha e3MUMTe 3a nporpaMMpaHe b .NET Framework ce At>/i>Kki 
Ha apxnTeKTypHM peweHi/m, komto me pa3r/ieAaMe b p,ejav\i\v\ cneA Ma/iKO. 

Common Language Runtime 

C/ieA KaTO ce 3ano3HaxMe HaKpaTKO c apxnTeKTypaTa Ha .NET Framework, 
HeKa cera pa3r/ieAaMe b p,ejav\i\v\ v\ HaM-Ba>KHMflT KOMnoHeHT ot Hea - CLR. 

Common Language Runtime (CLR) e cbpueTO Ha .NET Framework. Tom npeA- 
craB/iflBa cpeaa 3a KomposmpaHO n3n-b/iHeHne Ha ynpaB/inBaH KOfl. Ha 

npaKTMKa CLR e Ta3M nacr ot .NET Framework, koato i/i3n"b/iH*iBa KOMni/i/iw- 
paHMTe .NET nporpaMM b cneu.ua/iHa ki30/inpaHa cpeAa. 

B CBOHTa ctiuHOCT CLR npeAcraB/iflBa BwpTya/iHa Mawi/ma, kohto w3n"b/iHflBa 
MHCTpyKUMM, Ha e3MKa IL (Intermediate Language), e3MKbT ao komto ce 
KOMnn^npaT BCM4KM .NET e3Mun. CLR e Heiuo KaTO BkipTya/ieH KOMniOTbp, 
komto o6ane He ki3n"b/iHflBa aceM6/iepeH koa 3a npouecop Pentium, AMD v\nv\ 
HflKaKbB Apyr, a IL koa. 

MMa ro/iflMO cxoactbo Me>KAy .NET CLR v\ Java Virtual Machine, ho Me>KAy 
ABeTe TexHO^ornn v\ mhoto pa3/iMKM. no npeAHa3HaneHkie Te c/iy>KaT 3a eAHO 
cbiuo Heiuo - Aa M3n"b/iHflBaT koa 3a HHKaKbB BkipTya/ieH npouecop. B .NET 
TOBa e IL KOAa, a npn Java n/iaTCpopMaTa - t. Hap. Java bytecode. OcHOBHaTa 
pa3/ikiKa Me>KAy IL v\ bytecode e, ne IL e e3MK ot no-BMCOKO hmbo, a TOBa 
no3BO/iflBa Aa 6"bAe KOMnw/iwpaH mhoto no-ecpeKTMBHO ot Java bytecode. 

3aflann m OTroBopHOCTM Ha CLR 

OTrOBOpHOCTMTe Ha CLR BK/lKDHBaT: 



HnaBa 1. Apxirreicrypa Ha n/iaTCJDopMaTa .NET m .NET Framework 79 

ll3rrb/iHeHiie Ha IL KOfla. Pea/iHO IL MHCTpyKunnTe, npeflu fla 6"bflaT 
M3n"b^HeHM 3a ntpBM nvr, ce KOMnw/iwpaT flo mhctpykumm 3a TeKyiuna 
npouecop v\ cnep, TOBa ce M3n"b/iH*iBaT ot ci/icreMHi/m npouecop. To3m 
npou.ec Ha m6>kahhho KOMnw/iwpaHe ro MaujnHH03aBMCMM (native) koa 
ce Hapn^a JIT KOMrm.nau.mi (Just-In-Time compilation). 

YnpaB/ieHiie Ha naMeira m pecypcirre Ha npw/io>KeHkiflTa. CLR 
BK/iiouBa b ce6e cm cwcreMa 3a 3ap,ennHe Ha naMeT v\ cwcreMa 3a 
no^MCTBaHe Ha Hei/i3no/i3BaHaTa naMeT v\ pecypcn (t. Hap. garbage 
collector). YnpaB/ieHkieTO Ha naMeira npn .NET npn^OKeHMATa ce 
M3B"bpujBa b ro/iflMa CTeneH aBT0MaTM3npaH0 v\ b noBeneTO cnynaw 
nporpaMMCTbT He Tpa6Ba p,a ce rpn>KM 3a ocBo6o>KflaBaHe Ha 3aAe/ieHaTa 
naMeT. LU,e pa3r/ieAaMe b Rejawnw KaK .NET Framework ynpaB/iABa 
naMeTTa b TeMaTa " YnpaB/ieHMe Ha naMeTTa v\ pecypcMTe ". 

OcMrypnBaHe 6e3onacHOCTTa Ha TMnoBeie. .NET Framework e cpeAa 
3a KOHTpo/iwpaHO M3n"b^HeHne Ha nporpaMeH koa (managed execution 
environment). Tn He no3BO/isiBa AnpeKTeH AOCTbn ao naMeTTa, He 
no3BO/i*iBa AnpeKTHa pa6oTa c yi<a3aTe/iki, He no3BO/i$iBa npeo6pa3yBaHe 
ot eAMH Tun KtM Apyr, komto He e cbBMecrwM c Hero, He no3BO/i*iBa 
M3^M3aHe ot rpaHMUMTe Ha MacuB, KaKTO v\ BCflKaKBM Apyri/i onacHM 
onepaunM. no Ta3M npn^MHa .NET ce Hapwua ynpaB/isiBaHa cpeAa - 
3aiuoTO Tfl ynpaB/isiBa ki3n"b/iHeHkieT0 Ha KOAa v\ no to3m HanwH 
npeAna3Ba nporpaMMTe ot mhoto AOcaAHM npo6/ieMM, komto B"b3HMKBaT 
npn HeynpaB^ABaHMTe cpeAH. 

YnpaB/ieHiie Ha curypHOCira. NET Framework MMa Ao6pe M3rpaAeHa 
KOHuenunfl 3a curypHOCT Ha pa3/ikmHM HMBa. Ot eAHa CTpaHa .NET 
npw/io>KeHkiflTa MoraT p,a ce i/i3n"b/iHHBaT c pa3/iM4Hn npaBa. ripaBaTa 
MoraT Aa ce 3aAaBaT ot aAMUHMCTpaTopnTe npe3 t. Hap. no^MTHKn 3a 
curypHOCT. CLR cneAH p,anv\ koavt, komto ce i/i3n"b/iHflBa, cna3Ba 3aAa- 
AeHaTa no/ikiTkiKa 3a curypHOCT v\ He no3BO/iflBa ta p,a 6"bAe HapyiueHa. 
Ta3M TexHMKa ce Hapi/ma "code access security". Ot Apyra CTpaHa .NET 
Framework noAA"bp>Ka v\ cpeACTBa 3a ynpaB/ieHi/ie Ha ckirypHOcrra, 6a3M- 
paHa Ha po/ii/i (role-based security). LU,e pa3r/ieAaMe b p,ejav\i\v\ bcmukm 
Te3M TexHMKM m cpeACTBa b TeMaTa " CurypHOCT b .NET Framework ". 

YnpaB/ieHMe Ha n3K/iK>HeHMflTa. .NET Framework e M3Ufl.no o6eKTHO- 
opueHTupaHa cpeAa 3a pa3pa6oTKa v\ n3n"b/iHeHwe Ha nporpaMeH koa. B 
Hea MexaHM3M"bT Ha ki3K/iioneHkiflTa e 3a/ierHa/i KaTO ochobho cpeACTBO 
3a ynpaB/ieHkie Ha rpeujKM v\ HenpeABMAeHu cuTyaunn. EAHa ot 3aAa- 
4MTe Ha CLR e Aa ce rpuxn 3a M3K/iK)neHi/mTa, komto B"b3HMKBaT no 
BpeMe Ha i/i3n"b/iHeHkie Ha KOAa. ripn HacrbnBaHe Ha n3K/iK>neHkie CLR 
MMa rpn>KaTa Aa HaMepn cbOTBeTHna o6pa6oTHMK v\ p,a My npeAOcraBM 
ynpaB^eHneTO. LU,e pa3r/ieAaMe b p,ejav\i\v\ bcmuko TOBa b TeMaTa 
" ynpaB/ieHkie Ha v\3Ki\\oneHV\s\Ta b .NET " . 

YnpaB/ieHMe Ha KOHKypeHTHOcrra. CLR KOHTpo/iwpa napa/ie/iHOTO 
M3n"b^HeHneT0 Ha hmujkm (threads) KaTO 3a ue^Ta cm B3anM0AeMCTBa c 
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onepaunoHHaTa cwcreMa. rioBene 3a pa6oTaTa c hmujkm me HaynwM b 
TeMaTa " MHoroHumKOBO nporpaMnpaHe v\ ci/iHxpoHH3au.kia ". 

- B3anMOfleMCTBne c HeynpaB/inBaH KOfl. CLR ockiryp^Ba Bp"b3Ka 
Me>KAy ynpaB^ABaH (.NET) koa m HeynpaB/iflBaH (Win32) koa. 3a ue/iTa 
tom M3nt^HABa Aocra c/iokhm 3aAanki, CBtp3aHM c KOHBepTupaHe Ha 

AaHHM, CMHXpOHM3aUMfl, npeXBtp/lflHe Ha M3BklKBaHklfl, B3aMMOAeMCTBMe 

c KOMnoHeHTHMfl MOAe/i Ha Windows (COM) v\ mhoto Apyrn. IHe pa3r/ie- 
AaMe b p,ejav\i\v\ Te3M npo6/ieMM b TeMaTa " B3anMOAeMCTBne c HeynpaB- 
/13BaH koa ". 

rioflnoMaraHe npoLtectrre Ha fle6t>rBaHe (debugging) v\ onTMMM- 
3npaHe (profiling) Ha ynpaB/isiBaHkifl koa. CLR ocurypaBa MHCppa- 
CTpyKTypa v\ cpeACTBa 3a pea/iM3au.wflTa Ha Ae6trBaHe v\ onTMMM3npaHe 
Ha KOAa ot BtHiuHM cneu.ua/iki3npaHM nporpaMM. 

Ynpae/ifiBaH koa 

YnpaB/inBaHMfiT koa (managed code) e koabt, komto ce M3n"b/iHflBa ot 
CLR. Tom npeAcraB/iflBa nopeAHua ot IL kiHCTpyKU.nn, komto ce no/iynaBaT npn 
KOMnn^aunflTa Ha .NET e3nunTe. no BpeMe Ha ki3n"b/iHeHkie ynpaB/isiBaHMflT 
koa ce KOMnw/ii/ipa Aont/iHkiTe/iHO ao MaujnHH03aBMCMM koa 3a TeKyiuaTa 
n/iaTCpopMa v\ cnep, TOBa ce ki3n"b/iH*iBa AnpeKTHO ot npouecopa. 

YnpaB/inBaH koa m HeynpaB/inBaH koa 

YnpaB/iflBaHkiflT koa (.NET koa) ce pa3/ikmaBa 3HanwTe/iHO ot HeynpaB/ifl- 
BaHMfl koa (HanpuMep Win32 KOAa). 

YnpaB/iflBaHkiflT koa e MaujnHHOHe3aBMCMM, t. e. MO>Ke p,a pa6oTM Ha pa3/iwn- 
hm xapAyepHM apxnTeKTypn, npouecopn v\ onepaunoHHM cm ere mm, crura 3a 
™xfla MMa MMn^eMeHTaunfl Ha CLR. 

HeynpaB/iflBaHMflT koa e MaujnHH03aBMCMM, KOMni/i/ikipaH 3a onpeAe/ieHa 
xapAyepHa apxnTeKTypa v\ onpeAe/ieH npouecop. HanpuMep nporpaMMTe, 
HanncaHM Ha e3MKa C, ce KOMnw/ii/ipaT ao HeynpaB/iHBaH koa 3a onpeAe/ieHa 
apxnTeKTypa. 

Ako KOMnn^npaMe eAHa C nporpaMa 3a Embedded Linux Btpxy n/iaTCpopMa 
StrongARM, me no/iynwM HeynpaB/isiBaH MaujnHH03aBMCMM (native) koa 3a 
Linux 3a Ta3M n/iaTCpopMa. Koavt me cbAtpwa MHCTpyKunn 3a MMKponpouecop 
StrongARM v\ me M3no/i3Ba cucTeMHM M3BMKBaHMfl kbm onepaunoHHaTa 
cucTeMa Embedded Linux. CbOTBeTHO Ha Apyra n/iaTCpopMa H^Ma p,a Mowe p,a 
pa6oTM 6e3 npeKOMni/1/iau.i/ia Ha cope KOAa Ha C nporpaMaTa. 

no cbiunfl Ha^MH, aKO KOMnn^npaMe eAHa C nporpaMa 3a Windows Btpxy 
apxnTeKTypa x86, me no/iynkiM HeynpaB/iflBaH koa 3a npouecop x86 (npn- 
MepHO Pentium, Athlon v\ t.h.), komto M3no/i3Ba ci/icreMHM ki3BHKBaHi/m kbm 
Windows. To3m koa ce Hapwua Win32 koa h MO>Ke p,a pa6oTM caMO Btpxy 32- 
6nTOBa Windows onepaunoHHa cwcreMa. 3a p,a ce crapTkipa Btpxy Apyra 
n/iaTCpopMa, Tpa6Ba p,a ce KOMnw/ikipa. 
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ripn ynpaB/iflBaHkifl koa HeiuaTa ctoat no pa3/ii/meH HanwH. Ako KOMnw/ikipaMe 
eflHa C# nporpaMa 3a n/iaTCpopMa .NET Framework 1.1, me no/iyni/iM ynpaB- 
/lflBaH, MaujMHHOHe3aBMCMM IL koa, komto Mowe p,a pa6oTM Btpxy pa3/iwneH 
xapAyep. Koa^t pea/iHO me e KOMnw/iwpaH 3a n/iaTCpopMa CLR 1.1 v\ me ce 
CbCTOM ot IL MHCTpyKunn 3a BwpTya/iHMfl npouecop Ha CLR v\ me M3no/i3Ba 
CMCTeMHM M3BMKBaHMfl KtM .NET Base Class Library. 

ynpaB/iflBaHkiflT koa ziecHO MO>Ke p,a 6"bAe npeHeceH Btpxy pa3/ikmHki n/iaT- 
cpopMM 6e3 p,a ce npoMeHH v\nv\ npeKOMni/i/iwpa. TaKa HanpuMep nporpaMa Ha 
C#, koato e KOMnw/ikipaHa noA Windows ao ynpaB/iflBaH IL koa, MO>Ke p,a ce 
M3n"b/iHflBa 6e3 npoMeHM KaKTO Btpxy Windows noA .NET Framework, TaKa v\ 
Btpxy Linux noA Mono, a ctiuo v\ Btpxy mo6m/ihm ycTpowcTBa noA Windows CE 
m .NET Compact Framework. 

MeTaAaHHMTe b ynpaB/iflBamifl koa 

ynpaB^flBaHMAT koa ce caMOonncBa npe3 MeiaflaHHM v\ hocm b ce6e cm onu- 
caHne Ha Ti/moBe ashhh, K/iacoBe, MHTepcpewcM, CBOMCTBa, no/ieTa, MeTOAH, 
napaMeTpn Ha MeTOAHTe v\ Apyrn, KaKTO v\ onucaHne Ha 6w6/ikiOTeKi/i c TunoBe, 
onucaHne Ha M3MCKBaHMfl kbm ci/irypHOora npn M3n"b/iHeHi/ie v\ t. h. ToBa p,aea 
ro/iHMa rbBKaBOCT Ha pa3pa6oTni/iKa v\ Bt3MO>KHOCT 3a AHHaMMUHO 3ape>KAaHe, 
M3c^eABaHe v\ i/i3n"b/iHeHkie Ha cpyHKuwoHa/iHOcr, KOMnw/ikipaHa KaTO ynpaB/ia- 
BaH (IL) koa. 

HeynpaB/iflBaHMAT koa CTaHAapTHO He cwvbpwa MeTaAaHHM v\ TOBa cm/iho 
3aTpyAHABa AHHaMi/mHOTO 3ape>KAaHe v\ i/i3n"b/iHeHwe Ha HeynpaB/iHBaHa 

CpyHKUMOHa^HOCT. 

YnpaB/inBaHMsiT koa e o6eKTHo-opneHTnpaH 

ynpaB^flBaHMAT koa 3aAt>/i>KkiTe/iHO e o6eKTHO-opneHTnpaH, AOKaTO 3a Heyn- 
paB^ABaHMfl HflMa TaKOBa M3MCKBaHe. Bcmukm .NET e3nun ca o6eKTHO- 
opueHTupaHM. Bcm4km .NET nporpaMM ce KOMnw/ikipaT ao K/iacoBe v\ Apyrn 
TkinoBe ot o6iuaTa cwcreMa ot TunoBe Ha .NET Framework. Bcmukm ashhm, 
M3no^3BaHM ot ynpaB/iflBaHi/iyi koa, ca Hac/ieAHi/iu.i/i (b CMMCb/ia Ha o6eKTHO- 
opueHTupaHOTO nporpaMnpaHe) Ha 6a30Bna Tun system. object. IHe pa3r/ie- 
AaMe TOBa b noApo6HOCTM b TeMaTa " Q6ma cucTeMa OTTunoBe ". 

YnpaB/iflBaHMsiT koa e bmcoko HaflOKfleH 

ynpaB^flBaHMAT koa e 3amnTeH ot HenpaBki/iHa pa6oTa c naMerra v\ TunoBeTe 
m TOBa ro npaBM no-curypeH v\ bmcoko HaAe>KAeH. ynpaB/iflBaHWAT koa He 
MO>Ke Aa M3B"bpujBa HenpaBki/ieH Aocrbn ao naMerra, AOCTbn ao ny>KAa naMeT 
m HenpaBM^Ha pa6oTa c TunoBe. ToBa npeAna3Ba nporpaMMCTn ot mhoto 
AOcaAHM npo6/ieMki, npucbiun npn nucaHeTO Ha HeynpaB/iflBaH koa, KaTO 
3ary6a Ha naMeT, Aocrbn ao Hei/iHkiu.kia/iki3i/ipaHa naMeT, noBTopHO ocbo- 
6o>KAaBaHe Ha naMeT, pa6oTa c uesai\v\p,eu yKa3aTe/i v\ t.h. 

YnpaB/iflBaHMflT koa MHTerpwpa pa3/iMHHM e3Mi4M 

fl,o ynpaB^ABaH koa ce KOMnn^npaT bcm^km .NET e3nun. ToBa p,asa Bt3MO>K- 

HOCT 3a UJUpOKO B3aMMOAeMCTBMe Me>KAy KOA, nMCaH Ha pa3^M4HM e3MUM 3a 
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nporpaMi/ipaine. B"b3MO>KHO e flopn K/iac, HanncaH Ha eflMH .NET e3MK, fla 6"bfle 
Hac^efleH v\ pa3LunpeH ot K/iac, HanncaH Ha flpyr .NET e3MK. 

3a .NET Framework H^Ma 3HaneHkie Ha KaKbB e3MK e 6m/i HanncaH KOfla npeflu 
Aa 6"bfle KOMnn^npaH. Bcmukmat koa ce KOMrm/inpa ,qo IL v\ ce i/i3n"b/iH*iBa ot 
CLR no eAHaicbB HanwH. 

YnpaBJieHiie Ha naMeTTa 

YnpaB/ieHkieTO Ha naMeTTa e eAHa ot Ba>KHMTe 3a,qanM Ha CLR. MflesiTa 3a 
aBTOMaTM3npaHO ynpaB/ieHwe Ha naMeTTa e 3a/ierHa/ia b .NET Framework Ha 
A"b/i6oKO apxnTeKTypHO hmbo. Ue/iTa e fla ce y/iecHki pa3pa6oTnm<a KaTO ce 
ocBo6ofln ot flocaflHaTa 3a,qana caM fla c/ieflki 3a ocBo6o>KflaBaHeTO Ha 
3afle/ieHaTa naMeT. 

CLR, KaTO cpeflaTa 3a i/i3n"b/iHeHkie, ynpaB/i^Ba 3afle/iHHeTO Ha naMeT, mhmum- 
a/iM3wpaHeTO v\, v\ aBTOMaTi/mHOTO m ocBo6o>KflaBaHeTO nocpeflCTBOM garbage 
collector. 

flnHaMM4HO 3afle/ieHi/iTe o6eKTM ce pa3no/iaraT b flkmaMMUHaTa naMeT, b tbm 
Hape^eHMfl "managed heap". Cnefl KaTO TexHua >kmbot 3aB"bpujn v\ je Bene He 
ca Heo6xoflMMM Ha npki/io>KeHMeTO, ci/icreMaTa 3a nonwcTBaHe Ha naMeira 
(garbage collector) ocBo6o>KflaBa 3aeMaHaTa ot tax naMeT aBTOMaTMUHO. no 
to3m HanwH ce M36arBaT Haw-^ecTO cpeiuaHMTe npo6/ieMki KaTO 3ary6a Ha 
naMeT v\ flocrbn ,qo ocBo6ofleHa v\nv\ HewHi/m.kia/iki3kipaHa naMeT. rioBene 3a 
ynpaB^eHneTO Ha naMeTTa b .NET Framework me HaynwM b TeMaTa 
" YnpaB^eHne Ha naMeTTa v\ pecypcuTe " . 

Ba>KHa oco6eHOCT npn pa6oTaTa c ynpaB/i^BaH koa e, ne npn Hero HflMa 
yKa3aTe^n. BMecTO yKa3aTe/iw ce pa6oTM c pecpepeHunn, komto ca cm/iho 
TMnn3npaHM m ce ynpaB/isiBaT aBTOMaTi/mHO. PecfrepeHijMflTa (reference) 
npw/ikma Ha yi<a3aTe/i, ho He e npocTO a,qpec b naMeTTa, a MMa Tun, t. e. ta e 
yKa3aTe/i kbm onpe,qe/ieH Tun flaHHM v\ He MO>Ke fla conn kbm macto b naMeira, 

KbfleTO HflMa MHCTaHUMfl Ha T03M Tun. 

Intermediate Language (IL) 

Me>KflMHHMflT e3MK Intermediate Language (IL), e e3MK 3a nporpaMnpaHe ot 
hmcko hmbo, noflo6eH Ha aceM6^epHMTe e3nun. 3a pa3/ii/iKa ot tax, o6ane, IL 
e ot mhoto no-BMCOKO hmbo, otko/ikoto aceM6/iepwTe 3a cbBpeMeHHMTe mmk- 
ponpouecopn. 

IL e o6eKTHO-opneHTnpaH e3MK. Tom pa3no/iara c MHCTpyKunn 3a 3a,qe/iflHe Ha 
naMeT, 3a cb3flaBaHe Ha o6eKT, 3a npeflM3BMKBaHe v\ o6pa6oTKa Ha i/i3k/ik>- 

HeHI/lfl, 3a M3BMKBaHe Ha BkipTya^HM MeTOflM M flpyrkl HHCTpyKUUM, CB"bp3aHM c 

o6eKTHO-opneHTnpaHOTO nporpaMnpaHe. 

T"bM KaTO He e npou.ecopHO-cneu.kicpkmeH, IL npeflOcraBfl ro/iflMa rbBKaBOCT v\ 
B"b3MO>KHOCT 3a i/i3n"b/iHeHwe Ha KOfla Btpxy pa3/ikinHM n/iaTCpopMki npe3 
KOMnn^npaHe ao cbOTBeTHna 3a n/iaTCpopMaTa MaiunHeH e3MK. 
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B"b3MO>KHa e m npeflBapnTe^Ha KOMnw/iaukifl ao koa 3a TeKymaTa n/iaTCpopMa, 
ho Ta3M TexHMKa He hocm ro/iflMa no/i3a v\ p^ako ce M3no/i3Ba. 

l/lMn/ieMeHTaukiflTa Ha IL b .NET Framework ce Hapi/ma MSIL (Microsoft 
Intermediate Language). IL MO>xe p,a MMa v\ Apyrn MMn/ieMeHTaukiw b Apyrn 
n^aTCpopMM m cpeAM 3a M3n"b/iHeHMe Ha .NET koa. 

E3MK"bT IL e CTaHAapTM3npaH ot opraHM3aunflTa ECMA v\ b cbOTBeTHi/m craH- 
AapT ce Hapw-ia CIL (Common Intermediate Language). 



& 



Hecro niaTM TepMMHMTe IL m MSIL ce M3no/i3BaT KaTO B3an- 
M03aMeHneMH v\ 3aTOBa BMHarn Tpn6Ba fla MMaie npeflBMfl, ne 
CTaBa B-bnpoc 3a KOfla, komto ce M3ni>/iHnBa ot CLR - Ma- 
ujMHHMnT KOfl, no/iyHeH npw KOMnmiau.MHTa Ha .NET e3ML(MTe. 



Intermediate Language (IL) - npiiMep 

3a p,a M^KDCTpupaMe no-Ao6pe Ka3aHOTO ao TyK, HeKa pa3r/ieAaMe eAHa 
npocTa nporpaMKa, HanncaHa Ha MSIL - K/iacmnecKHflT npuMep "Hello world!": 



.method private hidebysig static void Main ( ) cil managed 
{ 

. entrypoint 

// Code size 11 (Oxb) 

.maxstack 8 

ldstr "Hello, world!" 

call void [mscorlib] System. Console : :WriteLine (string) 

ret 
} // end of method HelloWorld: :Main 



BckinKO, KoeTO npaBM Ta3M MSIL nporpaMa, e p,a M3BeAe cbo6meHkieTO "Hello, 
world!" Ha KOH30/iaTa. Ta AecpMHupa eAMH craTkmeH MeTOA 6e3 napaMeTpn c 
MMe Main, b komto M3BMKBa c napaMeTbp "Hello, world!" craTi/mHi/ifl MeTOA 

WriteLineO OT K/iaca System. Console, KOMTO OTnenaTBa nOCOneHMfl TeKCT. 

KoMniiJiaujusi 14 M3ni>jiHeHiie 

Bene cnoMeHaxMe hako/iko irbTki Me>KAMHHMfl koa IL v\ o6flCHHXMe, ne .NET 
e3MUMTe (C#, VB.NET v\ t. h.) ce KOMni/i/iwpaT ao Hero, a cneA TOBa no/iyne- 

HMJ1T KOA Ce M3n"b/lHflBa OT CLR. 

Cera me pa3r/ieAaMe p,ejav\i\uo npoueca Ha KOMrm/iwpaHe v\ M3n"b/iHeHi/ie Ha 
.NET npn^o>KeHMflTa. IHe m3achmm KaK ce M3B"bpujBa KOMnw/ikipaHeTO Ha 
nporpaMM ot bmcoko hmbo, KaK ce no/iynaBa IL koa, KaK to3m koa ce 3anncBa 
b cneuwa/ieH cpaw/iOB cpopMaT (aceM6/iw) v\ KaK cnep, TOBa KOMnw/ikipaHi/iTe 
aceM6/ii/iTa ce M3n"b/iHflBaT ot CLR KaTO ce KOMnw/ii/ipaT Me>KAyBpeMeHHO ao 
MaujMHeH koa ot JIT KOMnw/iaTopa. 

U,e^MflTT03M npouec e M3o6pa3eH cxeMaTMUHO Ha cpurypaTa: 
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KoMnunau,un 



M3XOfleH 
KOfl 



e3MKOB 

KOMnnnaTop 



ace m 6 Jim 
IL KOfl 



MeTaflaHHM 



M3n-bfiHeHue 



MaujMHeH 

KOfl 



JIT 
KOMnnnaTop 




Assembly 

(.EXE mjim 

.DLL cbawxi) 



- KoraTO flafleH 

MeTOfl Ce M3BMK3 

3a m=pBM ni>T 

- ripeKOMnnjiaMMfi 
npw MHCTajiiipaHe 



M3xoflHMAT KOfl Ha .NET nporpaMMTe Mowe fla e HanncaH Ha npeflnonwTaHWfl 
ot Hac .NET e3MK, HanpuMep C#, VB.NET, Managed C++ v\nv\ flpyr. 3a fla ro 
KOMnw/iwpaMe ao IL ynpaB/isiBaH koa, M3no/i3BaMe KOMnw/iaTopa 3a cbOTBeT- 
HMfl e3MK. B pe3y/iTaT no/iynaBaMe aceM6/iw. 

AceM6/iMTO npeflCTaB^ABa ki3iTb/iHi/iM cpai/i/i, Cbfltp>Kaiu .NET ynpaB/iflBaH koa 
m MeTaflaHHM, komto onucBaT cbAtpwaHkieTO Ha aceM6/ikiTO. MeTaflaHHMTe 
ctfltpxaT MMeHaTa Ha K/iacoBeTe v\ TunoBeTe b aceM6/iMTO, MHCpopMauna 3a 
n/ieHOBeTe Ha K/iacoBeTe (MeTOflu, no/ieTa, CBOMCTBa v\ flpyrn). 

EflHO aceM6/iki Moxe fla 6"bfle M3n"b/iHHM cpaw/i (.exe rj>ai/i/i) v\nv\ flUHaMM^Ha 
6n6/iMOTeKa (.dii rj>ai/i/i). M3n"b/iHMMHTe cpaw^OBe cbfltpwaT AOirb/iHkiTe/iHa 
MHCpopMaunfl, koato noflnoMara Hana/iHOTO mm crapTkipaHe (HanpuMep BxoflHa 
Torno Ha M3n"b^HeHne). 

ripn M3n"b^HeHne Ha flafleHO aceM6/iw CLR ro 3ape>Kfla b naMerra v\ aHa/in3wpa 
MeTaflaHHMTe My. M3B"bpujBaT ce pa3/iwnHki npoBepKM Ha KOfla - p,anv\ e 
KopeKTeH cnpyiMO IL CTaHflapTa, fla/in MMa Heo6xoflMMMTe npaBa 3a M3n"b/i- 
HeHne m flp. 

Cnep, TOBa ynpaB^flBaHMAT IL koa npeMi/maBa npe3 cneuwcpkinHkifl 3a TeKymaTa 
n/iaTCpopMa JIT KOMnw/iaTop v\ ce KOMrm/inpa ao MawkmeH koa 3a TeKyiuna 
npouecop. KoMnn^npaHMflT Bene koa cnep, TOBa ce M3n"b/iHflBa AnpeKTHO ot 
npouecopa. 

JIT KOMnn^aToptT He KOMnw/ii/ipa b Hana/iOTO ua/ioto aceM6/iw, a caMO 
MeTOAtT, ot komto 3anonBa ki3iTb/iHeHkieTO My. Cnep, TOBa npn onuT 3a 
M3n"b^HeHne Ha HeKOMnw/ikipaH MeTOA, tom ce KOMnw/ikipa. TaKa koa^t ce 
KOMnn^upa caMO npn Hy>KAa v\ TOBa ocurypaBa Ao6po 6"bp30AeMCTBne. 
3a6aBAHeTO e He3HankiTe/iHO v\ CKopocrra Ha i/i3iTb/iHeHkie Ha ynpaB/iflBaHMfl 
koa Ha npaKTMKa e non™ eAHaKBa etc CKopocTTa Ha i/i3iTb/iHeHi/ie Ha 
HeynpaB/iflBaHi/isi koa. 
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npeflMMCTBOTO Ha JIT KOMnw/iauMflTa e, ne MO>Ke fla onTMMH3npa KOfla 3a 
TeKymaTa xapflyepHa n/iaTCpopMa no Haw-flo6pkifl HanwH. HanpuMep aKO e 
Ha/iwueH HaM-MOLUHMHT npouecop Ha Intel v\nv\ AMD v\ CLR noflfltpwa T03M 
npouecop, tom me KOMnw/iwpa IL KOAa no Hani/m, onTMMH3npaH cneu.ua/iHO 3a 
Hero, i/i me M3no/i3Ba nt/iHMTe My B"b3MO>KHOCTM. ripn HeynpaB/iflBaHkiflT koa 
TOBa He e B"b3MO>KHO, 3aiuoTO KOAtT ce KOMnn^upa TaKa, ne fla pa6oTM Btpxy 
BCM4KM npouecopn, 6e3 fla M3no/i3Ba nt/iHMTe bb3mo>khoctm Ha TeKymaTa 
xapflyepHa n/iaTCpopMa. no Ta3M npn^MHa b hakom c/iynaw ynpaB/iflBaHWAT koa 
MO>Ke fla e flopn no-6"bp3 ot HeynpaB/isiBaHMfl BtnpeKM Hy>KflaTa ot JIT 
KOMnw/iau.i/m, koato OTHeMa BpeMe. 

KoraTO pa3no/iaraMe c KOMnw/ikipaHO aceM6/iw v\ MCKaMe fla ro i/i3n"b/iHMM, 
HMaMe npaBO Ha M36op Kora fla KOMnw/iwpaMe IL KOfla ao MaiunHeH koa. ToBa 
MO>Ke fla CTaHe no BpeMe Ha i/i3n"b/iHeHwe (nocpeflCTBOM JIT KOMnw/iaTopa) v\ 
npeflBapnTe^HO (c npeKOMni/i/iau.wfl 3a TeKymaTa n/iaTCpopMa). 

npeKOMnn^aunflTa Ha aceM6/ikiTa ce M3B"bpujBa c MHcrpyMeHTa ngen.exe, 
komto e CTaHflapTHa nacr ot .NET Framework. 



ApxiueKTypa Ha CLR 

06maTa cpefla 3a ki3n"b/iHeHkie CLR ce cbcrow ot flocTa MOfly/iw, BceKM ot 
komto M3n"b/iHABa KOHKpeTHa 3afla4a. CxeMaTkmHO apxnTeKTypaTa MOxeM fla 
npeflCTaBMM no cj\ep,uv\s\ HanwH: 



Base Class Library Support 



Thread Support 



COM Marshaler 



Type Checker 



Exception Manager 



Security Engine 



Debug Engine 



IL to Native 
JIT Compiler 



Code 
Manager 



Garbage 
Collector 



Class Loader 



LU,e pa3r/ieflaMe BceKM ot noconeHkiTe KOMnoHeHTM cbBceM HaKpaTKO, Tbv\ 
KaTO cpyHKUMMTe mm ca ot mhoto hmcko hmbo m pflflKO me hm ce Ha/iara fla 
B3anMOfleMCTBaMe flupeKTHO c tax: 

- Base Class Library Support - npeflOcraBfl cucTeMHM yc/iyrw, Heo6xoflMMH 
3a pa6oTaTa Ha Base Class Library (BCL). 
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- Thread Support - npeAOcraBfl yc/iyrw 3a MaHi/iny/iau.Mfl Ha hmujkm b .NET 
npn/io>Kei-ikiflTa - cb3flaBaHe Ha HMUJKa, ynpaB/ieHkie Ha cbcroflHkieTO Ha 

HMUJKa, CMHXpOHM3ai4Mfl M AP- 

- COM Marshaler - rpn>KM ce 3a KOMyHMKaunflTa c COM o6eKTM. Ocury- 

P^Ba M3BMKBaHeTO Ha COM CbpBtpM OT .NET KOA H M3BMKBaHeTO Ha .NET 

koa ot COM. HeroBa rpuxa ca npexBtp/iaHeTO Ha 3aaBKM, npeo6pa- 
3yBaHeTO Ha ashhm, ynpaB/ieHweTO Ha >KH3HeHMa u.MKb/1 Ha COM 

06eKTMTe M AP- 

- Type Checker - ocbmecTBABa npoBepKa Ha TunoBeTe 3a cbOTBeTCTBwe 
npn M3BMKBaHe m noAAtpxa K/iacoBkue wepapxnn. 

- Exception Manager - rpuxn ce 3a ynpaB/ieHkie Ha M3K/iioneHkiflTa - 
npeAM3BMKBaHe Ha M3K/iioneHkie, npuxBaiuaHe, o6pa6oTBaHe v\ AP- 

- Security Engine - OTTOBapa 3a npoBepKMTe Ha curypHOCTTa npn ki3n"b/i- 
HeHne Ha KOAa. 

- Debug Engine - ocurypaBa cpyHKuwoHa/iHOcr, CB"bp3aHa c Ae6"brBaHeTO v\ 
onTMMM3npaHeTO Ha ynpaB/i^BaH koa. 

- JIT Compiler - eAMH ot Haw-Ba>KHMTe wopynw - no BpeMe Ha H3n"b/i- 
HeHne KOMnn^upa IL KOAa b cneuwcpwueH 3a npouecopa koa. 

- Code Manager - ynpaB/i^Ba M3n"b/iHeHkieTO Ha KOAa. 

- Garbage Collector - ynpaB/i^Ba naMeTTa aBTOMaTMUHOTO nonwcTBaHe Ha 
naMerra v\ pecypcuTe. KoHTpo/iwpa >KMBOTa Ha o6eKTMTe. 

- Class Loader - c/iy>Kki 3a 3ape>KAaHe Ha K/iacoBe v\ TunoBe. M3no/i3Ba ce 
npn Hana/iHOTO i/i3n"b/iHeHkie Ha npw/io>i<eHMeTO, KaKTO v\ npn AHHaMkmHO 
3ape>KAaHe Ha koa no BpeMe Ha M3n"b/iHeHMe. 

KaK CLR M3ni>/iHsiBa IL KOfla? 

HeKa cera pa3r/ieAaMe no-noApo6HO KaK CLR ki3n"b/iH*iBa IL KOAa. M3n"b/iHe- 
HueTO Ha KOAa, KaKTO MOxeM p,a bmamm ot cxeMaTa no-AO/iy, e MTepaTMBeH 
npou.ec, komto ce cbcrow ot mhoto crbnKi/i. 

ripi/i M3n"b^HeHne Ha MeTOA ot eAHO aceM6/iw Class Loader noACwcreMaTa Ha 
CLR 3ape>KAa bcmukm Hy>KHM 3a HeroBaTa pa6oTa K/iacoBe v\ TunoBe. B 

3aBMCMMOCT OT TOBa RdtJWA KOA"bT e Bene KOMnM/lkipaH AO MailJMHeH v\nv\ He 

Class Loader npeAaBa KOAa 3a AnpeKTHO ki3n"b/iHeHwe v\nv\ ro KOMnw/inpa c JIT 
KOMnw/iaTopa (npn ntpBO M3BMKBaHe Ha BceKM MeTOA). 
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.EXE /.DLL 



Bene 
KOMniiJiiipaH 

KOfl 



trusted 
code 




^ 




-*► 



Class Loader 



6n6nnoTeKM 
c KnacoBe 



Code Verifier 



I 



Code 
Manager 



JIT ^_ 

KOMnkinaTop 

I 

ynpaBHABaH 

MaiUMHeH KOfl 

\ 

M3n~bJiHeHMe 



M3BMKBaHe Ha 

HeKOMnmiiipaH 

MeTOfl 



< > 



Security 
Engine 



ripeflu JIT KOMMki/iaukiflTa ce M3B"bpujBa npou.ec, i/i3BecreH KaTO BepucpuKauna. 
Tom npoBepaBa fla/iw IL koabt e 6e3onaceH - fla/iw He ce onuTBa fla 
ocbiuecTBABa AnpeKTeH Aocrbn ao naMerra, p,anv\ He ce onuTBa p,a 3ao6MKa/ifl 

MexaHM3MMTe 3a CkirypHOCT M T. H. AKO CMCTeMHMflT aAMMHMCTpaTop e 

onpeAe/iM/i KOfla 3a curypeH (trusted) HeroBOTO BepucpnunpaHe MO>Ke fla 6"bfle 
ce npecKOneHO. 

JIT KOMnki/iaTop"bT cb3flaBa cneu.MCpMneH 3a MaiunHaTa koa (native koa), komto 
ce i/i3n"b/iH*iBa AnpeKTHO ot npouecopa. To3m Mauji/meH koa cbAtpwa b ce6e 

CM MHOTO AOn"b/lHMTe/lHM MHCTpyKUMM, Hpe3 KOMTO CM B3aMM0AeMCTBa CbC CLR. 

Ue/ua e koa^t p,a ce M3n"b/iH*iBa no KOHTpo/iMpaH HanMH, 3a p,a He HapyiuaBa 
npMHUMnMTe 3a CMrypHOCT m HaAe>KAHOCT, ho 6e3 Aa ce 3a6aBfl m3/imluho 
3apaAM bcm4km Aont/iHMTe/iHM npoBepKM. 

ripM M3nt^HeHMeT0 Ha KOAa, npM Aocrbn ao pecypcM, npM M3BMKBaHe Ha 
CMCTeMHM 6M6/iMOTeKM m b mhoto APyrM cnynaM ce M3B"bpujBaT npoBepKM Ha 
CMrypHOCTTa (npe3 t. Hap. security engine). 

Ako Tpa6Ba Aa 6"bAe M3BMKaH HeKOMnM/iMpaH MeTOA, to3m MeTOA ce Bptiua b 
JIT KOMnM^aTopa m TaKa ce 3aTBapa umkb/ibt Ha KOMnM/iau.Mfl ao MaujMHeH 
koa. KaTO pe3y/uaT ot onMcaHMa a/iropMTbM He ce Ha/iara KOMnM/iMpaHe Ha 
eAMH m c"biu MeTOA noBene ot BeAH"b>K m ocBeH TOBa, aKO hakom MeTOA He ce 
M3BMKBa HMKtAe b npM/io>KeHMeTO, tom B"bo6me He ce KOMnM^Mpa OT JIT 
KOMnM/iaTopa. 
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AceM6/iMTa 



AceM6/iMTaTa ca Haw-Ma/iKaTa caMOCTOHTe/iHa rpaAHBHa eAMHuua b .NET 
Framework. Te npeflcraB/iflBaT Hac/ieAHMuw Ha no3HaTMTe hm .exe v\ . dii 
cpaw/iOBe m cbfltpxaT IL M3ni>/iHi>iM koa, MeTaflaHHM v\ pecypcw: 



aceM6jiM 
IL koa 



MeTaflaHHM 



pecypcM 



3a pa3/ikiKa ot HeynpaB/iflBaHi/iTe M3n"b/iHMMM cpai/i/iOBe, aceM6/ikiTaTa ca 
caMOonncBaiun ce v\ hocat b ce6e cm MHCpopMauna 3a bcmukm K/iacoBe, TunoBe 
m pecypcn, komto cbfl"bp>KaT, KaKTO m MHCpopMaunfl 3a curypHOCTTa, 3a 
3aBMCMMOCT ot B"bHiuHM KOMnoHeHTM m AP- Ta3M wHCpopMaui/m ce Hapwua 
MeTaAaHHM. 

AceM6/iMTaTa i/maT co6cTBeHa Bepcua v\ AecpMHupaT M3MCKBaHMfl kbm npaBaTa, 
CB"bp3aHM etc CkirypHOcrra, Ha noTpe6kiTe/i$i v\nv\ npoueca, komto vv\ M3n"b/i- 
HflBa. Te MoraT p,a MMaT v\ uncppoB noArmc, no/io>KeH ot cb3AaTe/ifl mm, npe3 
komto ce ocurypaBa noBMiueHa curypHOCT. 

npo6/ieMi>T "DLL Hell" 

C Brpa>KAaHeTO Ha Bepcua b caMna cpaw/i Ha aceM6/ikiTO ce pa3peiuaBa 
npo6/ieM-bT, M3BecTeH KaTO "DLL Hell". Tom ce Cbcroki b cneAHOTo: KoraTO 
hako/iko npn^o>KeHMfl 3aBMCAT ot eAMH m cbu\ cnoAe/ieH cpai/i/i v\ ot touho 
onpeAe/ieHa HeroBa Bepcua, c AOceraujHMTe TexHO/iorkiw b Windows npn 
noflBa Ha HOBa Bepcua Ha to3m cpaw/i, crapmrr cpaw/i ce npe3anncBa v\ Ha 
npaKTMKa H^Ma rapaHuna, ne HOBaTa Bepcua e 100% cbBMecmMa etc cra- 
paTa. B pe3y/iTaT no "MarkmecKw" HanwH HflKoe ot npw/io>KeHi/iflTa, KoeTO e 
M3no/i3Ba/io CTapaTa Bepcua, npecraBa p,a pa6oTH. 

HanpuMep npn Win32 npn/iOKeHM^Ta MO>Ke p,a ce cnyni/i npn MHcra/iwpaHe Ha 
hob cocpTyep nacr ot crapwTe npn^OKeHna, komto ca pa6oTe/iw ao to3m 
MOMeHT, pja cnpaT p,a pa6oTAT. npkmi/maTa e b TOBa, ne hobmat cocpTyep 
npe3anncBa HflKoa ot 6ki6/iwoTeKi/iTe, komto crapwTe npn^OKeHna ca i/i3no/i- 
3Ba/ii/i, c no-HOBa Bepcua, koato Mowe p,a He e cbBMecrwMa etc CTapaTa. 

TtM KaTO npn aceM6/ikiTaTa BepcuaTa ce 3aAaBa 3a bcako eAHO ot tax m ce 
3anncBa ocBeH b MeTaAaHHMTe Ha aceM6/iMTO v\ b HeroBOTO cpaw/iOBO i/me, npn 
noflBa Ha HOBa Bepcua He ce noaBsiBaT kohcp/ihktm Me>KAy npn^OKeHMATa. 

Bcako aceM6/iw MO>Ke p,a noconi/i touho Koe aceM6/iw My e Heo6xoAHMO v\ 
to4ho b koa HeroBa Bepcufl. OcBeH, ne MoraT p,a cbiuecTByBaT eAHOBpeMeHHO 
hhko/iko pa3^M4HM Bepcun Ha eAHO aceM6/ii/i, Te MoraT v\ p,a ce M3n"b/iH*iBaT 
eAHOBpeMeHHO. TaKa e B"b3MO>KHO b eAMH v\ cbu\v\ MOMeHT p,a pa6oTAT v\ 
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CTapnTe m HOBMTe npn^o>KeHMfl m bcako npn/io>i<eHMe p,a M3no/i3Ba BepcuaTa 
Ha o6iunTe aceM6/iMTa, c koato e npeABMfleHO fla pa6oTM. 

Bcako aceM6/iw cbfltpxa t. Hap. MaHncpecT, b komto ce onucBaT 3aBncn- 
MOCTMTe, komto MMa c Apyrw aceM6/ikiTa. B Hero ce onpeAe/ia v\ no/iMTkiKaTa 3a 
M36op Ha Bepcufl, b cnynaM ne MMa noBene ot eflHa 3a HsiKoe ot pecpepupa- 
HMTe aceM6/iMTa. 

MeTanaHHM 

KaKTO Bene cnc-MeHaxMe, bcmukm aceM6/ikiTa cbAtpwaT MeTanaHHM. MeTa- 
AaHHMTe onucBaT pa3/iwnHn xapaKTepucTMKn Ha aceM6/ikiTaTa v\ ctAtpxuMOTO 
b tax: 

- MMe Ha aceM6/lMTO (HanpMMep System. Windows. Forms) 

- Bepcufl, cbCToaiua ce ot 4 nwc/ia (HanpuMep 1.0.5000.0) 

- /iOKa/iki3aukisi, onucBaiua e3MK v\ Ky/iTypa (HanpuMep HeyTpa/iHa v\nv\ en- 
US v\nv\ bg-BG) 

- uncppoB noAnnc Ha cb3AaTe/i*i (He3aA"b/i>KMTe/ieH) 

- M3MCKBaHMfl KtM npaBaTa 3a ki3n"b/iHeHwe 

- 3aBMCMMOCTM ot Apyrw aceM6/ikiTa (onucaHM ctohhoto MMe v\ Bepcua) 

- eKcnopTupaHM TunoBe 

- cnwcbK etc AecpMHupaHMTe K/iacoBe, MHTepcpewcn, TunoBe, 6a30BM 
K/iacoBe, MMn^eMeHTupaHM MHTepcpewcn v\ t.h. 

- cnncbK c AecpMHupaHMTe pecypcn 

OcBeH Te3M ashhh 3a BceKM K/iac, MHTepcpewc v\nv\ Apyr Tun, komto e 
AecpMHupaH b aceM6/iMTO, ce cbAtpwa v\ cnep,uaja MHCpopMauna: 

- onucaHne Ha n/ieH-npoMeH/iMBMTe, CBOMCTBaTa v\ MeTOAHTe b TunoBeTe 

- onucaHne Ha napaMeTpn Ha MeTOAMTe, BptiuaHa ctomhoct Ha MeTOAa 3a 

BCeKM MeTOA 

- npn^oxeHM aTpn6yTM kbm aceM6/iMTO, MeTOAMTe v\ APyrnTe e/ieMeHTM ot 
KOAa 

IL KOfl 

BtB bcako aceM6/iw MO>xe p,a MMa ceKuna, b koato ce HaMupa HeroBMAT M3- 
nb^HMM koa (IL KOAtT). Ta3M ceKunfl He e 3aA"b/i>KMTe/iHa. Bene pa3r/ieAaxMe 
KaKBO npeACTaB^ABa IL koa^t m KaK ce M3n"b/iH*iBa, TaKa ne HsiMa p,a ce 
cnnpaMe othobo Ha TOBa. 

PecypcM 

B pecypcHaTa ceKuna Ha aceM6/ikiTO MoraT p,a 6"bAaT Ao6aBAHM pa3/innHw 
pecypcn (mkohkm, KapTMHKM, /iOKa/in3npaHM HM30Be v\ AP-)/ Heo6xoAHMM Ha 
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npki/ic»KeHkieTO. Pecypckue MoraT fla ce naKeTupaT bbb cpai/i/ia Ha aceM6/ii/iTO, 
3aeflHO c M3n"b^HMMMfl KOfl m MoraT fla ce ki3B/ikmaT ot Hero no BpeMe Ha 
M3nt^HeHne. Ta3M ceKuna He e 3afl"b/i>KMTe/iHa. 

3a yflo6cTBO MMaMe b"B3mo>khoct fla cb3flaBaMe v\ aceM6/ikiTa, komto ce 
cbcroflT ot hako/iko cpaw/ia, KaKTO m caTe/iMTHM aceM6/iMTa c pa3/iwnHa 
Ky/uypa. IHe pa3r/ie,qaMe aceM6/ikiTaTa no-fleTaw^HO b TeMaTa " AceM6^ma v\ 
pa3npocTpaHeHne ". 

Pa3rp~bLLiaHe Ha aceM6/iMTa 

TtM KaTO aceM6^MTaTa ca ocHOBHaTa eflUHnua 3a pa3rp"biuaHe (deployment) b 
.NET Framework, me ce cnpeM HaKpaTKO Btpxy pa3/ikmHHTe BMflOBe 
aceM6/ii/iTa cnopefl HanwHa mm Ha pa3rp"biuaHe - nacTHM v\ cnofle/ieHM. 

HacTHMTe aceM6/iMTa (private assemblies) ce ki3no/i3BaT caMO ot eflHO 
npn^OKeHne v\ ce 3anncBaT b HeroBaTa flkipeKTopi/m v\nv\ b Hei/ma 
noflflnpeKTopna. Te ca /iecHi/i 3a pa3rp"biuaHe Tbv\ KaTO MoraT fla ce pa3npocT- 
paHABaT npe3 npocTO KonnpaHe v\ BMtKBaHe (copy/paste), ripn tax kohtpo/ivt 
Ha BepcunTe e no-/ieceH v\ He ce M3MCKBa uncppoB noflnnc Ha cb3flaTe/ifl v\nv\ 
cm/iho MMe. 

Cnofle/ieHMTe aceM6siirra ot cboa CTpaHa ca flocTbnHM 3a bcmukm 
npn^o>KeHMfl. Te ce MHcra/ikipaT b cneuwa/iHa o6/iacr, HapeneHa Global 
Assembly Cache (GAC). Bchko npn^oxeHne, KoeTO pecpepupa BtHiuHO 
aceM6/iw Tbpci/i cnofle/ieHWTe aceM6/ikiTa b Ta3M o6/iacr. ToBa noBefleHne 
MO>Ke fla ce KOHTpo/iwpa npe3 MaHi/icpecra, komto 3aflaBa npaBM/iaTa 3a 
TtpceHe Ha Hy>KHMTe aceM6/iMTa v\ Bepcun. 3a fla ce onpefle/iw yHMKa/iHO 
bcako aceM6/ii/i i/i3no/i3Ba t. Hap. cm/iho MMe (strong name). To BK/iK>nBa: 

- MMe Ha aceM6/iMTO 

- Bepcufl 

- /iOKa/iki3aukifl 

- uncppoB noflnnc Ha cb3flaTe/ifl 

ripuMep 3a cm/iho MMe Ha aceM6/iw e MfleHTucpuKaToptT: 



["myDll, Version=l . . . 1 , Culture=neutral , PublicKeyToken= 
9b35aa32cl8d4fbl" ] 



rioBene 3a pa3rp"biuaHe Ha npw/io>KeHi/ifl v\ aceM6/ikiTa MO>KeTe fla HaMepnTe b 
TeMaTa " AceM6^MTa v\ pa3npocrpaHeHne ". 

.NET npn/io>KeHM5i 

.NET npw/io>KeHMflTa ce cbcroflT ot eflHO v\i\v\ noBene aceM6/iMTa, b komto ce 
cbfl"bp>KaT TexHMAT KOfl m pecypcw. Te npeflcraB/iflBaT M3n"b/iHkiMki eflUHnun, 
komto MoraT fla 6"bflaT KOHCpurypupaHM. 
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B 3aBMCMMOCT ot BMfla cm .NET npn/io>Kei-ikiflTa MoraT fla 6"bflaT caMOcroyiTe/iHi/i 
m/im o6B"bp3aHM c Apyrw ycnyrw v\nv\ npn^o>KeHMfl. HanpuMep ye6 npw/io>Ke- 
HMATa He ca caMOCTOHTe/iHi/i v\ ce M3n"b/iHflBaT b cpeAaTa Ha ASP.NET, aoioto 
KOH30/iHMTe npi/i/io>KeHi/ifl MoraT p,a ce M3n"b/iHflBaT caMOcroflTe/iHO. 

3a pa3/im<a ot noBeneTO Win32 npn^OKeHMfl, .NET npw/icoKeHMflTa MoraT p,a 
6-bAaT MHcra/ikipaHki c npocTO KonnpaHe (XCOPY deployment), 6e3 p.a ce 
Ha/iara perncTpupaHe Ha ojp,enHv\je mm KOMnoHeHTM (perncTpupaHeTO ce 
Ha/iara caMO, aKO MCKaMe p,a no3BO/iMM HeynpaB/iflBaHki KOMnoHeHTM p,a MoraT 
Aa AOCTtnBaT HaiunTe aceM6/ikiTa). ripn .NET npw/io>i<eHkiflTa He ce w3no/i3Ba 
Windows Registry 3a perncTpauna Ha KOMnoHeHTMTe. 

Bcako npn^OKeHne ki3no/i3Ba co6cTBeHa no/ikiTWKa 3a 3ape>KAaHe Ha CBtp- 
3aHMTe c Hero aceM6/ii/iTa v\ HaMnpaHeTO Ha Hy>KHaTa mm Bepci/m. ripn /lwnca 
Ha M3pn4HO yKa3aHa TaKaBa ntpBO ce Tbpcw noAxoA^iuo aceM6/in b AnpeK- 
TopnnTe Ha npn^OKeHneTO v\ noc/ie b GAC. Bcako eAHO npw/io>KeHkie MO>xe Aa 
M3no^3Ba pa3/iwnHa Bepcua Ha AaAeHO aceM6/iw 6e3 Aa ce B/ii/iae ot 
ocraHa/ikiTe m, iokto Bene cnoMeHaxMe, HOBMTe Bepcun He npeAH3BHKBaT 

KOHCp/lMKTM. 

riopaAM BCM4KM noconeHM Ka^ecTBa kiHcra/iwpaHeTO, noAA^pxaHeTO, o6hoba- 
BaHeTO m AenHCTa^npaHeTO Ha .NET npn^OKeHna e ziecHO v\ 6e3onacHO 3a 
ocraHa/iMTe npw/io>i<eHi/m. 

npeHOCMMM l43rrbJlHI4MI4 (JjaMJlOBe 

B Windows v\ b .NET Framework ce B"bBe>KAa noHATneTO "npeHOCMM i/i3n"b/iHMM 
cpaw/i" (Portable Executable v\nv\ PE). ToBa ca cpaw/iOBe, komto cbAtpwaT 
MHCpopMaunfl 3a ce6e cm, cbAtpwaT cboa i/i3n"b/iHi/iM koa h Heo6xoAHMMTe 3a 
pa6oTaTa cm pecypcu. CTpyKTypaTa Ha PE cpaw/iOBeTe MO>xe Aa ce OHaMeAH 
etc cneAHaTa cpurypa: 





PE obawi 






PE Header 












CLR Header 












Metadata 












MSIL Code 












Resources 











PE xeAtptT cbAtpwa onucaHne 3a BMAa Ha caMna PE cpaw/i - f\aj\v\ tom e 
M3n"b/iHMM v\nv\ e 6ki6/ikiOTeKa c TunoBe. 

Cnep, Hero CLR xeAtptT AaBa Hy>KHaTa Ha CLR MHCpopMauna 3a i/i3n"b/iHeHwe 
Ha caMOTO aceM6/iw. 
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OcraHa/iMTe e/ieMeHTM ca hm Bene no3Ha™ ot CTpyKTypaTa Ha aceM6/iMTaTa v\ 
3aTOBa HflMa fla ce cnnpaMe Ha tax othobo. 

rioHflTneTO PE npeAcraB/iflBa o6o6iueHne Ha flBaTa cpaki/iOBM cpopMaTa - .exe 
m .dii (cTaBa flyMa eAMHCTBeHO 3a Windows n/iaTCpopMM - npn APyrnTe 
MMn/ieMeHTaukiki Ha CLI e mhoto BepoaTHO Te3M cpopMaTM p,a ce onucBaT no 
Apyr Ha^MH.) 

Application domains 

Application domain (aomcmh Ha npw/io>i<eHMeTo) e hobo noHATue, KoeTO ce 
B"bBe>KAa c .NET Framework. To npeAcraB/iflBa Aont/iHMTe/iHO hmbo Ha M30- 
ziauMfl Me>KAy OTAe/iHM .NET npn^OKeHna, M3n"b/iH*iBaHM b eAMH v\ Cbu\ npouec 
Ha onepaunoHHaTa CMcreMa. 

3a Aa ce orpaHMnaT B"b3MO>KHMTe npo6/ieMM, CB"bp3aHM c MaHnny^npaHe Ha 
naMerra, b onepaunoHHaTa CMcreMa BceKM npouec pa3no/iara etc co6cTBeHa 
naMeT, c koato pa6oTM, v\ H^Ma npaBO Aa neTe v\s\v\ nuiue b naMeTTa Ha Apyr 
npouec. Ako ce Ha/iara TaKOBa B3anMOAeMCTBne, to ce M3B"bpujBa MHAnpeKTHO 
HanpuMep npe3 npoKCM o6eKTM. 

KaKTO Bene 3HaeM, bcako .NET npn^oxeHne M3MCKBa CLR Aa 6"bAe 3apeAeH b 
naMeTTa. Ako Tpa6Ba Aa ro 3ape>KAaMe 3a bcako .NET npn^oxeHne, KoeTO 
CTapTupaMe, TOBa me npeAM3BMKa to/iamo HeHy>KHO HaTOBapBaHe v\ HeecpeK- 
tmbho M3no^3BaHe Ha pecypcuTe. 

KaTO peweHkie Ha to3m npo6/ieM MABa KOHuenun^Ta 3a o6eAMHABaHe Ha 
hako/iko .NET npw/io>KeHMfl b eAMH npouec ot onepaunoHHaTa CMcreMa. ToBa, 
o6ane Kpue pucKOBe npn^OKeHMATa Aa cm npenaT eAHO Ha Apyro. Heo6xoAMM 
e HanwH 3a M30/iMpaHe Ha npw/ioweHWflTa eAHO ot Apyro b paMKMTe Ha 
npoueca. Touho TaKaBa e 3aAanaTa Ha AOMeMHMTe Ha npM/ioweHMflTa 
(application domains) - Te hm no3BO/i*iBaT Aa M3n"b/iH*iBaMe hako/iko npw/io- 
xeHMJi b eAMH m cbm npouec v\ cbmeBpeMeHHO hm AaBaT nt/iHa M30/iauM*i 
Me>KAy tax. no to3m HanMH HaMa/iflBaMe 6poa Ha npouecMTe, cnecTABaMe 
pa3X0A Ha npouecopHO BpeMe 3a 3ape>KAaHe Ha CLR m npexBtp/i^He Me>KAy 
npouecMTe m HaMa/isiBaMe KO/iMnecrBOTO Ha M3no/i3BaHaTa naMeT m e/iMMMHM- 
paMe noBTopHOTO 3ape>KAaHe Ha eAHM m ctiuM 6m6/imot6km. 

.NET Framework M3no/i3Ba BvrpewHO AOMeMHM Ha npM/ioweHMeTO 3a mhoto 
ue/iM, HanpMMep 3a Aa M30/iMpa eAHO ot Apyro OTAe/iHMTe ASP.NET ye6 npM- 
^o>KeHMfl b paMKMTe Ha eAMH ye6 cbpBtp. 

MHTerpauiifl Ha e3v\\\v\je 3a nporpaMiipaine 

EAHa ot HaM-Ao6pMTe nepTM Ha .NET Framework e B"b3MO>KHOCTTa 3a MHTerpa- 
UMfl Ha MHOxecTBO e3MUM 3a nporpaMMpaHe. Ta no3BO/i*iBa Aa pa6oTMM Ha 
npeAno^MTaHMfl ot Hac e3MK m Aa He ry6MM B"b3MO>KHOCTTa 3a M3no/i3BaHe Ha 
ApyrM e3MUM b paMKMTe Ha HaiueTO peiueHMe. 
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3a .NET Framework H^Ma 3Hanei-ikie Ha KaicbB e3MK e HanncaH flafleH K/iac v\nv\ 
KOMnoHeHT, crura e3MK"bT p,a noAA^pwa o6iuaTa e3MKOBa cneu.MCpMKau.Mfl - 
CLS (Common Language Specification), T.e. aa e eAMH ot .NET e3nu,MTe. 

MHTerpaunflTa Ha pa3/iMHHM e3nun b .NET Framework e B"b3MO>KHa 6/iaroAa- 
peHne Ha Tpn Ba>KHM CTaHAapTa: 

- Common Language Specification (CLS) 

- Intermediate Language (IL) 

- Common Type System (CTS) 

IHe pa3r/ieAaMe Te3M craHAapTM eAMH no eAMH c M3K/iioneHMe Ha IL, tbm KaTO 
Bene ce 3ano3HaxMe c Hero. 

Common Language Specification (CLS) 

CLS AecpMHupa o6iunTe v\ 3aA"b/i>KMTe/iHM xapaKTepucTMKn, komto eAMH npor- 
paMeH e3MK Tpa6Ba p,a npnTexaBa, 3a p,a 6"bAe cbBMecmM c ocraHa/iMTe .NET 
e3Mun. Ta3M cneuMCpMKaunfl MMa 3a ue/i p,a MMHMMM3npa pa3/iMKMTe Me>KAy 
.NET e3MUMTe. 

CLS, HanpuMep, Ha/iara orpaHM^eHneTO p,a ce npaBM pa3/iMKa Me>KAM Ma/iKM v\ 
MaBHM 6yKBM b MMeHaTa Ha TunoBeTe v\ TexHMTe ny6/iMHHM n/ieHOBe, MeTOAM, 
CBOMCTBa m c"b6nTMfl. Ako HapywMM TOBa npaBM/io, HaujuflT koa me ce KOMnn- 
/iwpa, ho me 3ary6n CbBMecTMMOCTra cm c CLS v\ APyrnTe .NET e3nun. 

flpyro orpaHM^eHne, KoeTO CLS Ha/iara, e e3MUMTe p,a 6"bAaT o6eKTHO-opneH- 
TupaHM. ToBa 03HanaBa, ne 3a p,a 6"bAe HanpaBeH AaAeH e3MK cbBMecTMM c 
CLS m .NET Framework, tom Tpa6Ba p,a 6"bAe pa3LunpeH p,a noAA^pxa 

K/iaCOBe, MHTepCpeMCM, CBOMCTBa, M3K/lK)HeHMfl M BCMUKM OCTaHa/lM e/ieMeHTM 

Ha o6eKTHO-opneHTnpaHOTO nporpaMnpaHe c .NET. 

noBe^eTO .NET e3nun noAA^pxaT mhoto noBene bbsmokhoctm ot Te3M, komto 
M3MCKBa CLS. riopaAM TOBa Tpa6Ba p,a CMe BHMMaTe/iHM npn cb3AaBaHeTO Ha 
K/iacoBe m Apyrn TunoBe v\ p,a noAxo>KAaMe c acHaTa v\p,es\ p,anv\ MCKaMe Te p,a 
ca CLS cbBMecTMMM v\nv\ He. 

Common Type System (CTS) 

06iuaTa cucTeMa ot TunoBe b .NET Framework npeAcraB/iflBa cpopMa/iHa 
cneukicpMKauMfl Ha TunoBeTe ashhm, ki3no/i3BaHki b pa3/iMHHMTe .NET e3nun 3a 
nporpaMnpaHe. CTS onucBa pa3/iMHHMTe .NET TunoBe (npMMMTMBHM TunoBe 
AaHHM, K/iacoBe, CTpyKTypn, MHTepcpewcn, Ae/ieraTM, aTpn6yTM v\ AP-)- B CTS 
ce onucBaT ctAtpxaHneTO v\ Ha^MHa Ha AecpMHupaHe Ha TunoBeTe, moamcpm- 
KaTopnTe 3a Aocrbn, HanMHMTe 3a HacneAflBaHe, BpeMeTO Ha >kmbot Ha 
o6eKTMTe m mhoto Apyrn TexHMnecKM xapaKTepucTMKn. 

CTS hm rapaHTupa cbBMecTMMOCTTa Ha AaHHMTe Me>KAy ojp,ei\uv\Te e3nun 3a 
nporpaMnpaHe. HanpuMep TuntT string b C# e cbiuna KaTO string bbb 
Visual Basic .NET. ToBa no3BO/i*iBa koa^t, nucaH Ha pa3/iMHHM e3nun, p,a cm 

06MeHfl CB060AHO ASHHH, 3aiUOTO ASHHMTe Ca CbBMeCTMMM c CTS. 
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CTS flecpMHupa flBaTa Tuna o6eKTM - pecpepeHTHM v\ ctomhocthm, cnopefl 
TOBa KaK ce na3AT b naMerra v\ KaK ce MaHnny^npaT. CTS Ha/iara 3aAt>/i>Ke- 
HueTO BCM4KM TunoBe p,a Hac^eA^BaT cucTeMHua Tun system. object, Aopn v\ 
npuMMTMBHMTe. E/iaroAapeHMe Ha TOBa M3BMKBaHeTO "s.TostringO " e Ha- 
nt/iHO Ba^MAHO b e3MKa C#. 

IHe onuiueM cbBceM HaKpaTKO pecpepeHTHMTe v\ ctomhocthmt6 TunoBe b CTS, a 
b no-ro/ieMi/i p,ejav\i\v\ othocho tax me HaB/ie3eM b TeMaTa " Q6ma CMcreMa ot 
TunoBe ". 

PecpepeHTHM TMnoBe 

PecpepeHTHM TunoBe (reference types) ca bcmukm K/iacoBe, MacuBM, MHTep- 
cpeMCM m Ae^eraTM. K/iacbT string chuxo e pecpepeHTeH Tun. TexHkue MHcraH- 
\\v\v\ npeACTaB^ABaT TnnoBO-o6e3onaceHM yi<a3aTe/iki kbm naMeTTa, b koato ca 
3anncaHM AaHHMTe 3a onpeAe/ieH o6eKT. 

MHCTaHUMMTe Ha pecpepeHTHMTe TunoBe ce cbxpaHABaT b AHHaMMUHaTa naMeT 
(managed heap) v\ noA-newaT Ha nonMcmaHe ot CMcreMaTa 3a cb6npaHe Ha 
6oK/iyKa (garbage collector), ripn npeAaBaHe KaTO napaMeTbp, Te ce npeAa- 
BaT no pecpepeHunfl (aApec). 

Ctomhocthm TMnoBe 

Ctomhocthm TMnoBe (value types) ca CTpyKTypMTe m npMMMTMBHMTe TMnoBe 
(KaTO int, float, char m APyrM). To3M TMn o6eKTM ce cbxpaHABaT b CTeKa m 
ce yHMiuoxaBaT npM v\3i\v\3aue ot o6xBaT. npM npeAaBaHe KaTO napaMeTbp, ce 
npeAaBaT no ctomhoct (ocBeH, aKO M3pM4HO He e yKa3aHO Apyro). 

Common Language Infrastructure (CLI) 

CneuMCpMKauMATa 3a o6iuaTa MHCppacrpyKTypa Ha .NET e3MUMTe CLI (Common 
Language Infrastructure) e CTaHAapTM3MpaHaTa nacr ot CLR. HeMHaTa ue/i e 
oiue no-Maiua6Ha ot MAe^Ta pja ce MHTerpMpaT pa3/iMHHMTe e3MUM 3a 
nporpaMMpaHe - craBa AyMa 3a Me>KAyn/iaTCpopMeHa cbBMecmMOcr. 3a ue/iTa 
Tfl e CTaHAapTM3MpaHa ot opraHM3auMMTe ECMA m ISO (craHAapT ISO 
23271:2003). 

B CLI ce onMCBa KaK npM^oxeHMfl HanMcaHM Ha pa3/iMHHM e3MUM p,a MoraT p,a 
ce M3n"b^HABaT b pa3/iMHHM cpeAM 6e3 p,a ce Ha/iara p,a ce npoMeH^T v\nv\ 
npeKOMnM/iMpaT. 

CLI CTaHAapTM3Mpa cnep,uv\je KOMnoHeHTM Ha .NET Framework: 

- Common Language Specification (CLS) 

- Common Type System (CTS) 

- Common Intermediate Language (CIL) 

- HanMHa 3a ynpaB/ieHMe Ha M3K/iioneHMfl b .NET 

- OopMaTMTe 3a aceM6/iMTa m MeTaAaHHM 
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- HacTM ot .NET Framework Class Library 

l/lMn/ieMeHTau,kmTa Ha CLI craHAapTa 3a Windows e Microsoft .NET Framework, 
a 3a UNIX v\ Linux e Mono . C y4e6Ha ue/i Mai/iKpococpT pa3npocrpaH5iBaT 
ocpkiu.ua/iHO MMn^eMeHTaunfl Ha CLI c OTBopeH koa, t. Hap. Shared Source CLI 
( http://msdn.microsoft.com/net/sscli/ '). 

.NET e3MMMTe 

Microsoft npeA/iaraT KOMni/i/iaTopw v\ noAAPt>KKa bbb Visual Studio .NET 2003 
3a cneAHMTe e3nun: 

- C# - npenopt^MTe^HMAT e3MK 3a nporpaMnpaHe noA .NET Framework. 
CbBpeMeHeH o6eKTHO-opneHTnpaH e3MK, noAo6eH Ha C++ v\ Java, pa3- 
pa6oTeH cneu.ua/iHO 3a .NET Framework. 

- Visual Basic .NET - o6HOBeHa Bepcua Ha e3MKa Microsoft Visual Basic, 
aAanTupaHa kbm .NET Framework. 

- C++ (managed/unmanaged) - e3i/iicbT C++ no wnea e e3MK ot AOCTa 
no-HMCKO hmbo b cpaBHeHkie etc C# m VB.NET. Tom e aAanTkipaH kbm 
.NET Framework npe3 MHO>KecTBO pa3LunpeHi/m, Aont/iHeHi/m v\ 
orpaHM4eHMfl v\ e HapeneH Managed C+ + . E3MK"bT npoAt>/i>i<aBa p,a cbiue- 
CTByBa m KaTO HeynpaB/iHBaH e3MK, komto He e cbBMecrwM c .NET v\ ce 
Hapn^a Unmanaged C+ + . 

- J# - e3MK"bT J# e cb3AaAeH 3a p,a no3BO/ii/i no-/iecHOTO npexBtp/isiHe Ha 
Java npw/io>KeHkifl kbm C#. Tom cna3Ba CMHTaKCuca Ha e3MKa Java, Ha 
i/i3no/i3Ba KaKTO CTaHAapTHMTe 6ki6/ikiOTeKki Ha Java n/ianpopMaTa, TaKa 
m CTaHAapTHMTe 6n6^MOTeKM Ha .NET (Framework Class Library). 

- JScript.NET - e3MK"bT JScript.NET e npeAcraBHTe/i Ha c/ia6o Tnnn3M- 
paHMTe CKpunTOBM e3Mun ot cpaMM^MflTa ECMAScript (KaTO JavaScript, 
VBScript m JScript), ho e aAanTkipaH kbm .NET Framework. l/l3no/i3Ba ce 
3a M3n"b^HeHne Ha CKpunTOBe b hakom ye6 6pay3"bpn v\ hakom Apyrn 
npn^o>KeHMfl. 

/Jont/iHHTe/iHO ocBeH CTaHAapTHMTe .NET e3nun TpeTM AOcraBni/mi/i ca pa3pa- 
6oTki/iw CbBMecTMMM c .NET Framework KOMnw/iaTopw 3a Perl (ActiveState Perl 
for .NET), Python, Pascal (Borland Delphi 2005), Smalltalk, APL, COBOL, 
Eiffel, Haskell, Scheme v\ AP- 

Mo>KeM Aa M3no/i3BaMe HaM-yAo6Hna hm e3MK v\ p,a ro CMecBaMe c Apyrn e3nun 
b paMKMTe Ha eAHO npi/i/io>KeHi/ie. MMaMe bbsmokhoct Aa Hac/ieAflBaMe 6e3- 
npo6/ieMHO TunoBe, AecpuHnpaHM Ha Apyr nporpaMeH e3MK. flopn MO>KeM Aa 
M3no/i3BaMe ecpeKTMBHO cwcreMaTa 3a ki3K/iioneHM5i v\ TaxHaTa o6pa6oTKa 
Me>KAy e3MUMTe. 

l/lHTerpaunflTa Ha e3MUMTe 3a nporpaMnpaHe b .NET Framework e BrpaAeHa v\ 
He ce Ha/iara Aa npaBMM "aKpo6aTMKn" 3a Aa n w3no/i3BaMe. ToBa e B"b3MO>KHO 
nopaAM eAMHHMTe cwcreMa ot TunoBe, nporpaMeH MOAe/i v\ 6ki6/ikiOTeKki ot 
K/iacoBe. 
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E3MK1jT C# 

KaKTO Bene cnoMeHaxMe, C# e npenop"bHBaHki*iT e3MK 3a nporpaMi/ipaine 3a 
.NET Framework. To3m e3MK e cneui/ia/iHO npoeKTupaH ot apxnTeKTMTe Ha 
.NET Framework v\ e cbo6pa3eH c oco6eHOCTMTe Ha n/iaTCpopMaTa oiue no 
BpeMe Ha AH3ai/iHa. MMeHHO no Ta3M npwukiHa b HacToaiuaTa KHura bcmukm 
npuMepn m nporpaMeH koa ca HanncaHM Ha C#. 

C# KOMnn^aToptT e nacr ot CTaHflapTHna naKeT Ha Microsoft .NET Framework 
SDK. C# e hob e3MK, komto ce noflBABa 3a nptB nvr b .NET v\ npeAcraB/iflBa 
CMecnua Me>Kfly C++ v\ Java, c e/ieMeHTw ot Delphi. ripoeKTupaH e ot eKuna 
Ha AHAepc Xew^c6"bpr, cb3AaTe/iflT Ha cpeflaTa 3a 6"bp3a pa3pa6oTKa Ha npn- 
/io>KeHMfl Delphi, komto e pa6o™/i At/irw toamhh KaTO apxnTeKT b Borland, a 
no-KtCHO ce npucbeflUHABa kbm Microsoft. 

C# e cbBpeMeHeH o6eKTHO-opneHTnpaH e3MK, cm/iho Tnnn3npaH, c ujupoKa 
noflflp"b>KKa Ha MflenTe Ha KOMnoHeHTHO-opneHTupaHMfl noflxofl 3a pa3pa- 
6oTKa. C# noAA"bp>Ka CMHTaKCuc 3a AecpMHupaHe v\ M3no/i3BaHe Ha CBOMCTBa v\ 
c"b6nTMfl, komto wrpaaT Ba>KHa po/ifl npi/i AecpMHupaHeTO M M3nO/13BaHeTO Ha 

KOMnOHeHTM. 

C# e Hac/ieAHMK Ha e3MKa C+ + , ho He HacneAflBa ot Hero bci/iuko, a caMO 
nacr ot CMHTaKCuca m h5ikom HeroBM cm^hm crpaHM (HanpwMep npeAecpn- 
HupaHeTO Ha onepaTopn). no v\p,en C# e npoeKTupaH p,a 6"bAe zieceH 3a 
M3no^3BaHe KaTO Java, ho MOiueH KaTO C++ v\ ro ro/iHMa CTeneH Ta3M v\p,es\ e 
ocbiuecTBeHa. 

B C# e npeMaxHaTa Hy>KAaTa ot Aont/iHi/iTe/iHi/i cpaw/iOBe KaTO xeAtpn, IDL 

AeCpMHMUMM M APyrM, n03HaTM HM B nOBeneTO e3MUM KaTO C M C+ + . E3MK"bT 

HflMa HMKaKBM orpaHi/meHMfl b ynoTpe6aTa cm - eAHaKBO Ao6pe motom p,a 
nporpaMnpaMe Windows, ye6 v\nv\ koh30/ihm npw/io>KeHkifl, ycnyrw (services) 
v\nv\ 6n6^MOTeKM. 

3apaAM cw/iHaTa Tnnn3aunfl b C# bcmuko e o6eKT - BceKM eAMH ot TunoBeTe, 
AecpMHupaHM 6m/io b .NET Framework, 6m/io ot Hac, AnpeKTHO v\nv\ 
MHAnpeKTHO Hac^eA^BaT 6a30BMfl Tkin system. object. 

CaMMAT e3MK C# e CTaHAapTM3npaH ot ECMA m ISO oiue npeAM Aa 6tAe 
pea/iM3wpaHa cpMHa/iHaTa My Bepcua b .NET Framework. 

E3MK~bT C# - npMMep 

KaKTO Bene o6acHMXMe, HacToaiuaTa KHura pa3r/ie>KAa pa6oTaTa c .NET 
Framework b KOHTeKCTa Ha e3MKa C#, TaKa ne ot TyK HaTaTbK necro me 
cpeiuaMe npaBOtrb/iHi/i o6/iacTki c npuMepeH koa, KaTO cneABamaTa: 



using System; 

namespace HelloCSharp 

{ 

class HelloCSharp 

{ 
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static void Main ( ) 

{ 

Console . WriteLine ( "Hello, C# ! " ) ; 

} 
} 
} 



ripuMeptT AecpMHupa HawaTa ntpBa nporpaMa Ha C# - K/iacwuecKaTa npor- 
paMKa "Hello, World!", koato e aflanTupaHa 3a C# v\ ce e npeB-bpHa/ia b 
"Hello, C#!". Cera H^Ma fla o6acHflBaMe b fleTaw/iki KaK pa6oTM ta, 3aiuoTO me 
HanpaBMM TOBa no-K"bCHO, b TeMaTa " B"bBe,aeHMe b C# ". 

Framework Class Library 

Framework Class Library (FCL) e craHAapTHaTa 6ki6/ii/iOTeKa Ha .NET 
Framework. B Hea ce cbfltpwaT hako/iko xwhrrw flecpMHuunn Ha TunoBe, 
komto npeAOCTaBAT 6oraTa cpyHKuwoHa/iHOcr. 

FCL cbfl"bp>Ka cpeflCTBa, komto no3BO/iflBaT Ha nporpaMMCTMTe fla pa3pa6oTBaT 
pa3^M4HM BMflOBe n p w /i owe h i/m : 

- Windows npw/io>KeHi/m c npo3openHO-6a3kipaH rpacpwueH noTpe6nTe/iCKw 
MHTepcpewc 

- ye6-6a3npaHM npM/io>KeHMfl 

- Koh30/ihi/i npw/io>KeHi/m 

- ripi/i/io>KeHi/iyi 3a mo6m^hm ycrpowcTBa 

- XML ye6 ycnyrw 

- Windows ycnyrw 

- Bn6^MOTeKM C KOMnOHeHTM 

OcHOBHMTe 6n6^MOTeKM, ot komto ce CbCTOM FCL, ca: 

- Base Class Library - 6n6/ikiOTeKa cbfltpwama ocHOBHMTe cpeflCTBa, 
Hy>KHM 3a pa3pa6oTBaHe Ha npi/i/io>KeHi/m. flecpMHupa pa6oTa c bxoa m 
M3xofl, MHoro3afla4HOCT, KO/ieKUkiki, cmmbo/ihm HM30Be m MHTepHaui/iOHa- 
/iki3auki*i, flOCTbn flo Mpe>KOBM pecypcn, curypHOCT, OTfla/ieneHO m3bmk- 
BaHe m flpyrn. 

- ADO.NET m XML - ocurypaBaT flocrbn flo 6a3M flaHHM v\ cpeflCTBa 3a 
o6pa6oTKa Ha XML. 

- ASP.NET - npeflocraBH hm paMKOBa cpefla (framework) 3a pa3pa6oTKa 
Ha ye6 npi/i.no>KeHMfl c 6oraTa cpyHKuwoHa/iHOcr, KaKTO v\ cpeflCTBa 3a 
cb3flaBaHe v\ KOHcyMnpaHe Ha ye6 ycnyrw. 

- Windows Forms - cny>Kki 3a ocHOBa npn pa3pa6oTBaHeTO Ha Windows 
npn^o>KeHMfl c npo3openHO-6a3kipaH rpacpwueH noTpe6kiTe/iCKki MHTep- 
cpewc. Windows Forms ce 6a3npa Ha BrpafleHMTe b Windows cpeflCTBa 3a 
M3rpa>KflaHe Ha rpacpi/meH noTpe6kiTe/iCKM MHTepcpewc. 
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rio-HaTarbK me o6"bpHeM cneuwa/iHO BHMMaHne Ha bcmukm Te3M 6n6^noTeKM v\ 
me pa3r/ieflaMe cpeACTBaTa, komto Te npeA-naraT, b A"b/i6onwHa. 

naKeTMTe ot FCL 

3a p,a ce pa6oTM no-/ieci-io c TOBa ro/iflMa MHoroo6pa3ne ot TunoBe, KoeTO FCL 
npefl^ara, TunoBeTe ca pa3p,enenv\ b OTAe/iHM aceM6/iMTa v\ Aont/iHkiTe/iHO ca 
pa3npeAe^eHM b npocTpaHCTBa ot MMeHa (namespaces) cnopeA CBoeTO npeA- 
Ha3Ha4eHne v\ B3anMOBp"b3Ka. 

J\a pa3MeAaMe ocHOBHMTe npocTpaHCTBa ot MMeina ot FCL v\ taxhoto npeA- 
Ha3Ha4eHne: 

- system - CbAtpwa ochobhm TunoBe, M3no^3BaHM ot bcako .NET npw/io- 
xeHkie. B npocrpaHCTBOTO system ce HaMupa, HanpuMep, 6a30BMAT 3a 
BCM4KM TunoBe b .NET Framework K/iac system. object, iokto m K/iacvr 

System. Console, KOMTO n03BO/lflBa BXOA H M3XOA OT KOH30/iaTa. 

- System. Collections - B TOBa npOCTpaHCTBO Ce HaMMpaT neCTO 

M3no/i3BaHM TunoBe 3a ynpaB/ieHwe Ha KO/ieKuww ot o6eKTn: CTeK, 
onaujKa, xew Ta6/iwua v\ Apyrn. 

- system. io - cbAtpwa TunoBeTe, komto ocurypaBaT BX0AH0-n3X0AHMTe 
onepaukin b .NET Framework - noTOuw, pecypcn ot cpaw/iOBaTa cwcreMa 
m Apyrn. 

- System. Reflection - CbA"bp>Ka TMnOBe, KOMTO C/iy>KaT 3a AOCTbn ao 

MeTaAaHHMTe no BpeMe Ha ki3n"b/iHeHkie Ha KOAa. Hpe3 tax e B"b3MO>KHa 
pea^M3aunflTa Ha AHHaMi/inHO 3ape>KAaHe v\ ki3n"b/iHeHkie Ha koa. 

- System. Runtime. Remoting - MMn/ieMeHTkipa TeXHO/lOTklfl, KOflTO n03BO- 

nnBa OTAa/ieneH AOCTbn ao o6eKTM v\ ashhh no npo3paneH 3a nporpa- 

MMCTa Ha^MH. 

- System. Runtime. Serialization - 06eAHHflBa TkinOBe, OTrOBOpHM 3a 

npoueca Ha cepna^M3aunfl v\ Aecepna/iw3aui/ifl Ha o6eKTM (3ana3BaHe Ha 
cbcroflHweTO Ha o6eKT v\ no-K"bCHOTO My B"b3craHOB*iBaHe). 

- system. security - b TOBa npocTpaHCTBO ce HaMnpaT TunoBeTe, komto 
ce M3no^3BaT 3a ynpaB/ieHkie Ha ckirypHOcrra. Te no3BO/i*iBaT 3aiunTa Ha 
AaHHM m pecypcn, onpeAe/isiHe v\ npoBepKa Ha TeKymnTe npaBa Ha noT- 
pe6kiTe/i*i m Apyrn. 

- system. Text - TunoBeTe ot TOBa npocrpaHCTBO npeAOcraBAT cpyHKun- 
OHa/iHOcr 3a o6pa6oTKa Ha TeKCT, npoMAHa Ha KOAOBaTa My Ta6/ikiua v\ 
Apyrn yc/iyrki, CB"bp3aHM c KOHBepTupaHe Ha ashhh m MHTepHaunoHa- 
/iM3auki*i Ha npn^o>KeHMflTa. 

- System. Threading - AecpMHMpa TkinOBe, OCMrypflBaiUM AOCTbn AO HMUJKM 

m CB"bp3aHMTe c tax onepaui/m, KaTO HanpuMep cnHxpoHM3aunfl. 

- system. Xml - CbAtpwa TkinoBe 3a pa6oTa c XML v\ TexHO/iorwkiTe, 
CB"bp3aHM c Hero. 
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OcBeH Te3M o6iuoAOCT"bnHM npocTpaHCTBa ot MMeHa, pa3no/iaraMe v\ c oiue 
hakom, komto ca flocTtnHM 3a pa3/ikmHkiTe TkinoBe npM/io>KeHMfl: 

- System. Web. Services - flecpMHkipa TkinOBeTe, M3nO/13BaHkl 3a M3rpa>K- 

AaHeTO m KOHcyMnpaHeTO Ha ye6 yc/iyrw. 

- system. web. ui - cbAtpwa CTaHAapTHM cpeflCTBa m KOMnoHeHTM 3a 
M3rpa>KflaHe Ha ye6 npw/ioweHWfl. 

- System. Windows. Forms - Cbfl"bp>Ka TkinOBe, M3nO/13BaHkl npn C"b3AaBa- 

HeTO Ha Windows npw/ic»KeHMfl c rpacpwueH noTpe6nTe/iCKw MHTepcpeMC. 

Visual Studio .NET 

f\o MOMeHTa ce 3ano3HaxMe c .NET Framework, c Hei/maTa apxnTeKTypa, etc 
cpeAaTa 3a KOHTpo/iwpaHO M3n"b/iHeHMe Ha ynpaB/iABaH koa CLR m c ochob- 
HMTe 6n6^MOTeKM Ha .NET Framework. 

BpeMe e p,a pa3r/ieAaMe v\ cpeAaTa 3a pa3pa6oTKa Ha .NET npw/io>KeHkifl, 
koato Microsoft npeAOcraBAT Ha pa3pa6oT4MUMTe. ToBa e npoAyKTbT 
Microsoft Visual Studio .NET (VS.NET). 

VS.NET e eAHa ot BOAeiunTe b CBeTOBeH Maiua6 MHTerpupaHn cpeAM 3a pa3pa- 
6oTKa Ha npn^o>KeHM5q (IDE - Integrated Development Environment). C 
HeroBa noMOiu MOxeM p,a M3B"bpujBaMe BCAKa eAHa ot Tunn^HMTe 3aAann, 
CB"bp3aHM c M3rpa>KAaHeTO Ha eAHO npn^oxeHne - nucaHe Ha koa, cb3AaBaHe 
Ha noTpe6kiTe/iCKM MHTepcpewc, KOMnw/iwpaHe, M3n"b/iH*iBaHe v\ TecTBaHe, 
Ae6"brBaHe, npocneAflBaHe Ha rpeujKMTe, cb3AaBaHe Ha kiHCTa/iauwoHHki 
naKeTM, pa3r/ie>KAaHe Ha AOKyMeHTaunaTa v\ Apyrn. 

rincaHe Ha koa 

riaKeTtT Visual Studio .NET 2003 noAA^pxa CTaHAapTHO e3MUMTe 3a nporpa- 
MnpaHe Microsoft C# .NET, Microsoft Visual Basic .NET, Microsoft C++ .NET 
(managed/unmanaged) v\ Microsoft Visual J#. 3a p.a no/i3BaTe e3MK, pa3/ii/meH 
ot Te3M, komto Microsoft npeA/iara CTaHAapTHO, Tpa6Ba p,a kiHcra/iwpaTe Hy>K- 
HMTe Ao6aBKM K"bM VS.NET. 

TeKCTOBMflT peAaKTop 3a koa Ha VS.NET noAA^pxa bci/iukm yTBtpAeHM CbBpe- 
MeHHM cpyHKunn Ha peAaKTopnTe 3a cope koa - CMHTaKTkinHO ouBeTABaHe 3a 
no-/iecHO BM3ya/iHO B"b3npneMaHe Ha KOAa v\ HaMa/iaBaHe Ha rpeujKMTe, aBTO- 
MaTM^HO AOBtpujBaHe Ha 3ano4HaT M3pa3, aBTOMaTMUHO M3Be>KAaHe Ha 
noMOiuHa MHCpopMaunfl no BpeMe Ha nucaHe, cpeACTBa 3a HaBurauna no KOAa 
m mhoto Apyrn. 

noAAtpxa ce IntelliSense cpyHKui/iOHa/iHOcr 3a noACKa3BaHe Ha MMeHa Ha 
K/iacoBe, MeTOAM v\ npoMeH/iMBM. Ta npeAOcraBfl orpoMHO ynecHeHwe 3a 
HaB^M3aiunTe TentpBa .NET nporpaMMCTM, Tbv\ KaTO no3BO/i*iBa Te p,a pa3r/ie- 

AaT Ha MflCTO B"b3MO>KHOCTMTe M Rd M36epaT OT CnMCbK Ta3M, KOflTO VV\ MHTe- 

pecyBa. TaKa ce cnecTABaT ycv\nv\s\, BpeMe 3a M3nncBaHe Ha MMeTO v\ ce 
HaMa^ABa 3HanwTe/iHO BepoflTHOcrra 3a AOcaAHM "npaBonncHu" rpeujKM. 
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C/ieflBaiuaTa v\juocrpau,v\5\ flaBa HaMeflHa npeflCTaBa 3a peflaKTopa Ha koa Ha 
Visual Studio .NET 2003: 



flDTestProject - Microsoft Visual C# .NET [design] - Test.cs* 
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using System; 



El class Test 
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static void IIain() 
{ 

Console. UriteLine ("Hello C# ! " ). 
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Cb3flaBaHe Ha noTpe6nTejiCKii MHTepcjDeMC 

Visual Studio .NET 2003 npeAOcraBfl yAo6eH 3a pa6oTa rpacpkmeH AH3ai/iHep 
3a noTpe6wTe/iCKM MHTepcpeMCM. C Hero 3a hako/iko mmhytm MO>KeM p,a M3rpa- 
Amm AH3aMHa Ha AaAeH noTpe6kiTe/iCKki MHTepcpewc, He3aBMCMMO p,anv\ CTaBa 
AyMa 3a Windows Forms npo3opeu, ye6 crpaHkiua v\nv\ MHTepcpewc 3a mo6m/ihm 
npw/io>KeHi/m. 

ToBa, KoeTO BM>KAaMe bbb VS.NET AOKaTO M3rpa>KAaMe noTpe6kiTe/iCKHH 
MHTepcpewc, e nonTw cbmoTO, KoeTO v\ noTpe6nTe/iflT me bmam, KoraTO crap - ™- 
pa npn^OKeHneTO. HankiHtT Ha pa6oTa c pa3/ikmHHTe TexHO/iorkiw 3a npeAcra- 
BflHe Ha noTpe6nTe^CKM MHTepcpewc e mhoto noAo6eH v\ TOBa AOirb/iHHTe/mo 
y^ecHABa pa3pa6oTnwu.nTe v\ noBMiuaBa TaxHaTa npoAyKTMBHOCT. 

flo6aBAHeTO Ha BM3ya/iHw KOMnoHeHTM {v\nv\ noTpe6wTe/iCKki kohtpo/im) CTaBa 
npe3 B/ianeHe v\ nycKaHe (drag and drop), a cneA TOBa hm ocTaBa caMO p,a 
HacTpouM Hy>KHMTe CBOMCTBa Ha o6eKTa etc >xe/iaHkiTe ot Hac ctomhoctm m p,a 

A06aBMM 06pa60T4MUM K"bM HflKOM OT Cb6MTMflTa. 

Eto \A3vnep, ot VS.NET b MOMeHT Ha peAaKTupaHe Ha Ana/ior ot Windows 
Forms npn^oxeHne: 
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** TestWindowsForms - Microsoft Visual C# .NET [design] - Forml.cs [Design] 
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KoMnn/inpaHe 

Visual Studio .NET 2003 npefl/iara yHncpnunpaH HankiH 3a pa6crra c KOMnmia- 
TopnTe 3a pa3/iM4HMTe e3Mun. He ce Ha/iara fla M3no/i3BaMe KOMaHflHi/m pep, v\ 
fla 3HaeM At/irna cnwcbK c mhctpykumm kbm KOMnmiaTopa 3a fla MO>KeM fla 
KOMnn/inpaMe KOAa v\ fla cb3flaBaMe aceM6/iMTa. flocrarbUHO e Ha HaTMCHeM 
[shift+ctri+B] 3a fla KOMnmiwpaMe uajioto peujeHne c bcmhkm npoeKTM b 
Hero. 

ripn KOMnn/iaunfl VS.NET aBTOMaTMUHO cb3flaBa Hy>KHMTe aceM6/iMTa v\ 
pecypcHM c|DaM/iOBe. Ta ce rpn>KM v\ 3a caTe/iMTHMTe aceM6/iMTa (aKO MMa 
TaKMBa), onpecHABa pecpepeHUMMTe kbm bbhiuhm <fcai/ijiOBe v\ K/iacoBe v\ 
M3m3/iHflBa oiue mhoto flpyrn 3aflanw. 

OcBeH CMHTaKTM4HMTe rpewKki, npouecbT Ha KOMnmiaui/m y/iaBa v\ hhkoi/i 
ceMaHTkinHki. flont/iHMTe/iHO tom MO>xe fla noi<a3Ba v\ npeflynpefli/iTe/iHM 
c"bo6iueHMfl 3a cbMHMTe/ieH v\nv\ Heflo6"bp koa. Mo>KeM fla KOHTpo/inpaMe 
hmboto Ha cpM/upupaHe Ha Te3M npeflynpe>KfleHMfl v\ flopn fla Hacrpoi/iM 
cpeflaTa fla vv\ cui/iTa 3a rpeujKM v\ fla npeicbCBa npoueca Ha KOMnmiauwa 
3apaflM tax. 

EflHO orpaHM^eHne, KoeTO VS.NET MMa, e ne to He MO>xe fla c"b3flaBa 
MHoroc|DaM/iOBM aceM6/iMTa. Ako TOBa HancTMHa hm ce Ha/io>KM Tpa6Ba fla 
M3no/i3BaMe MHcrpyMeHTa Assembly Linker (ai.exe). 



VS.NET npefl/iara flBa pe>KMMa Ha KOMnmiauna: 
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- Debug - b to3m pe>KMM KOMnw/iaToptT cb3,qaBa fle6i>r cmmbo/im 3a 

BCM4KM MeTOflM b npM/io>KeHMeTO v\ vv\ 3anwcBa b OTfle/ieH cpaw/i c 
pa3LunpeHMe .pdb. Hpe3 Hero MoxeM fla M3B"bpujBaMe npoc/iefl*iBaHe Ha 
rpeujKMTe (debugging). To3m pe>KMM Ha KOMnki/iaui/ia e npenoptuwTe/ieH 
3a npoueca Ha pa3pa6oTBaHe v\ TecTBaHe Ha npki/io>KeHMeTO. 

- Release - b to3m pe>KMM Ha KOMnw/iaukifl VS.NET cb3flaBa koa, totob 3a 
npoflyKunfl m pa3npocTpaHeHne ,qo K/iweHTMTe. Ot Hero ca OTcrpaHeHki 
BCM4KM cpyHKunn CB"bp3aHM c fle6"brBaHe m TecTBaHe. He ce reHepupaT 
.pdb cpaM/iOBe m KaTO \\s\no MMa no-Ao6pa npow3BOflHTe/iHOCT ot Debug 
BepcuflTa. 3a CMeTKa Ha TOBa B"b3MO>KHOCTMTe 3a OTKpuBaHe rpeujKM ca 
HaMa^eHM. 

l/l3m>/iHsiBaHe n TecTBaHe 

TtM KaTO Visual Studio .NET MHTerpupa b ce6e cm pa3pa6oTBaHeTO Ha npw/io- 
xeHMJi c pa3^M4HM TexHO/iorww, Hue MOxeM fla CTapTupaMe no yHncpnunpaH 
Hani/iH BceKM eflMH ot TunoBeTe npn^OKeHna. ToBa, KoeTO Tpa6Ba fla Hanpa- 
bmm, e eAMHCTBeHO fla HaTMCHeM 6yTOHa Start {v\nv\ Debug/Start). CpeflaTa 
npoBep^Ba fla/iw MMa npoMeHM bbb cpaw/iOBeTe Ha npoeKTa, aKO MMa TaKMBa, 
Tfl npeKOMnn^upa npM/io>KeHMeTO v\ cnep, TOBa crapTwpa cbOTBeTHna npou.ec. 

VS.NET noflfl"bp>Ka t. Hap. peweHi/ifl (solutions). B eflHO peiueHne MO>xe fla 
MMa eflMH v\nv\ noBene npoeKTa. HanpuMep b eflHa cwcreMa Mowe fla 3 
npoeKTa - ye6 yc/iyra, Windows Forms K/iweHT v\ ASP.NET ye6 npM/io>KeHMe. 

MMaMe B"b3MO>KHOCT fla yKa3BaMe npoeKT, komto fla ce crapTwpa npn 
crapTkipaHe Ha peiueHneTO. /Jont/iHHTe/iHO MOweM fla yKaweM fla ce crap- 
TupaT MHO>KecTBO npoeKTki npn HaTMCKaHe Ha 6yTOHa Start. Ta3M onuna e 
mhoto yflo6Ha npi/i pa3pa6oTBaHe Ha K/ikieHT-cbpB"bp npM/io>KeHMfl, Tbv\ KaTO 
He hm ce Ha/iara ptuHO fla crapTwpaMe BceKM KOMnoHeHT. 

TecTBaHeTO Ha npn^OKeHMATa Mowe fla ce M3B"bpujBa BeflHara cnep, crap- 
TupaHeTO. Tbki KaTO Visual Studio .NET 2003 ce "3aKa4a" b fle6-br pewkiM KbM 
npoueca Ha crapTkipaHOTO npn^oxeHneTO, MOweM fla fle6"brBaMe ziecHO v\ 

6"bp30 CBOfl KOfl. 

npoc/ieflsiBaHe Ha rpeuiKM 

ripouecbT Ha npoc^eflflBaHe Ha rpeujKM, v\nv\ KaKTO no-necro ro HapwuaMe 
Ae6"brBaHe, ce ocbmecTBABa mhoto ziecHO etc Visual Studio .NET 2003. 
CpeflaTa hm npeflocraBfl MHOxecTBO BrpafleHM b Hea MHCTpyMeHTM, c komto fla 
M3B"bpujBaMe Ta3M 3aflana. MHCTpyMeHTMTe ca flocTtnHM ot MeHKrro Debug v\ 

BK/lK)HBaT C^eflHMTe B"b3MO>KHOCTM : 

- Breakpoints - cnncbK etc 3aflafleHMTe toukm Ha npeKbCBaHe (break 
points). MoxeM fla npeMaxBaMe, cb3flaBaMe v\ HacrpowBaMe napaMeT- 
puTe Ha BCAKa TOUKa nooTfle/iHO. 
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- Running documents - cnwcbK c bcmukm cpai/i/iOBe, komto ce M3no/i3BaT 
ot npn^OKeHneTO b MOMeHTa. M3no/i3Ba ce r/iaBHO npn fle6"brBaHe Ha 
ye6 npn^o>KeHMfl. 

- Call stack - noi<a3Ba hm creKvr Ha M3BMKBaHMflTa Ha MeTOflMTe ao 
AaAeHMfl MOMeHT. nepcpeKTeH e 3a aHa/iM3 Ha nporpaMHa ziorMKa v\ 
HaMnpaHe Ha mactoto, KbAeTO e B"b3HMKHa/io M3K/uoneHMe. 

- Autos - noi<a3Ba bcmukm npoMeH/iMBM, komto ca b MOMeHTa b o6xBaT. 

- Local - noi<a3Ba bcmukm ziOKa/iHM npoMeH/iMBM. 

- Immediate/Command Window - no3BO/i5iBa hm p.a M3n-b/iH5iBaMe 
MHCTpyKUMM v\ p,a npoMeHAMe ctomhoctm Ha npoMeH/iMBM no BpeMe Ha 
M3n"b^HeHne. npeflocraBfl MHO>KecTBO moluhm b"B3mo>khoctm, komto o6ane 
M3^M3aT M3B"bH paMKMTe Ha HaiuaTa TeMa. 

- Watch - noKa3Ba cnncbK c bcmukm npoMeH/iMBM, komto CMe 3anBwnv\, ne 
MCKaMe p,a Ha6/iK)AaBaMe. Hpe3 Hero MOweM v\ p,a npoMeHAMe TexHMTe 
ctomhoctm no BpeMe Ha M3n"b/iHeHwe Ha nporpaMaTa. 

- Quick Watch - noKa3Ba CTOMHOcrra Ha M36paHa npn fle6"brBaHe 
npoMeH^MBa. 

- Step control - p,asa hm cpeACTBa 3a nocrbnKOBO M3n"b/iHeHMe Ha KOAa 
peA no peA v\ CTbnKa no crbnKa. MoweM p,a M36npaMe peAa Ha v\3Wbi\ue- 
Hue; p,a M3n"b/iH*iBaMe MeTOAM KaTO B/iM3aMe b tax v\j\v\ vv\ M3naKBaMe p,a 
3aB"bpujBaT m npeMMHaBaMe kbm cneABamaTa CTbnKa; motom p,a kohtpo- 
ziMpaMe m kom peAOBe ot KOAa ce M3n"b/iH*iBaT v\ npn Hy>KAa p,a MecTMM 
Kypcopa Ha M3n"b/iHeHMe HanpeA h Ha3aA- 

- Exception control - MOweM p,a 3aAaBaMe p,anv\ HaiueTO npn^oxeHne p,a 
B/iM3a b Ae6"br pe>KMM npn B"b3HMKBaHe Ha M3K/iioneHMe v\ p,a cnupa 
BeAHara c/ieA mactoto Ha B"b3HMKBaHe Ha ki3K/iK)neHkieTO 6e3 p,a CMe 
c/io>km/im TOUKa Ha npeKtCBaHe. 

OcBeH Te3M yAo6cTBa MMaMe b"B3mo>khoct p,a pa3r/ie>KAaMe cbAtpxaHneTO Ha 
naMeira v\ perncTpnTe b "cypoB" bma m P.a M3B"bpujBaMe AeKOMnn^aunfl Ha 
KOAa (disassembling). 

Cb3flaEtaHe Ha MHCTa/iaMMOHeH naKeT 

OcBeH CTaHAapTHMTe Lua6/iOHM 3a BceKM e3MK 3a nporpaMnpaHe Visual Studio 
.NET 2003 hm npeA-fiara v\ Lua6/iOHM 3a MHcra/iau.MOHHM naKeTM. TaKa ce 
3aTBapa umcbjivr Ha pa3pa6oTKa Ha npM/io>KeHMfl. MoweM p,a M3no/i3BaMe 

rOTOBMTe CTaHAapTHM CJDOpMM M TeXHO/lOTMM Ha MHCTa/iaUMfl V\/\AI\V\ P,a A06aBMM 

cbom co6cTBeHM KtM MHcra/iau.MOHHMfl naKeT. Cnep, KaTO CMe 3aB"bpUJkl/lM M 
Ta3M CTbnKa, MOxeM p,a pa3npocrpaH*iBaMe CBoeTO npki/ioweHwe ao KpaMHMTe 
noTpe6nTe^n. 

TexHO^ornnTe Ha MHcra/ikipaHe, komto hm npeA-fiara Visual Studio .NET 2003, 
ca npM/io>KMMM 3a nonTM BCAKaKBM npM^oxeHMfl, He3aBMCMMO ot TOBa p,anv\ ca 
KOH30/1HM, Windows Forms, ye6 npM/io>KeHMfl m/im 6m6/imot6km c TMnoBe. 
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ripoueca Ha cb3,qaBaHe Ha kiHcra/iau.kiOHHi/i naKeTM e pa3r/ie,qaH no,qpo6HO b 
TeMaTa " AceM6^ma v\ pa3npocTpaHeHne ". 

no/iynaBaHe Ha noMOiii 

ripn MHCTa^npaHe Ha Visual Studio .NET c Hero ce i/iHcra/ikipa HeroBaTa flOKy- 
MeHTaunfl m no >Ke/iaHi/ie flOKyMeHTaui/iATa Ha Microsoft .NET Framework 
(T.Hap. MSDN Library). 

Te aBTOMaTMUHO ce MHTerpupaT b cpeAaTa 3a pa3pa6oTKa v\ no3BO/isiBaT fla 
no/iynwM t. Hap. KOHTeKCTHO-opneHTupaHa noMOiu. HanpuMep, AOKaTO ki3no/i- 
3BaMe flafleH K/iac ot .NET Framework, VS.NET hm noKa3Ba HeroBaTa flOKy- 
MeHTaunfl b npo3opeua Dynamic Help. MHTerpupaHaTa noMOiuHa ci/icreMa 
BtB VS.NET no3BO/isiBa npn HaTMCKaHe Ha K/iaBkiwa [Fl] fla no/iynwM 
MHCpopMaunfl 3a TeKymnfl K/iac, cbomctbo v\j\v\ KOMnoHeHT, komto e Ha cpOKyc. 
ToBa 3Ha4MTe^HO y/iecHABa pa3pa6oTHMKa. 

VS.NET e cm/iho pa3uinpqeMa cpeaa 

MHTerpupaHaTa cpefla 3a pa3pa6oTKa Microsoft Visual Studio .NET e TaKa npo- 
eKTupaHa, ne ziecHO fla Moxe fla ce pa3LunpflBa c flont/iHkiTe/iHki MOfly/iw v\ 
hobm Bt3MO>KHOCTM. CbmecrByBaT ctotmum flo6aBKki (plug-ins) 3a VS.NET, 
komto flo6aBAT noflflp"b>KKa Ha hobm e3nun v\ hobm TexHO/iorm/i, noflnoMaraT 
npoueca Ha pa3pa6oTKa no pa3/iwnHn HanwHM, flo6aB$iT MHTerpauna c flpyrn 
npoAyKTM m t. h. Hakom ot Tax ca cbo6oahm, flOKaTO flpyrw ca KOMepcua^HM 
npoflyKTM. E/iaroflapeHkie Ha ,qo6pe flOKyMeHTupaHMTe nporpaMHM MHTepcpeki- 
cm 3a MHTerpaunfl c VS.NET nporpaMMCTUTe MoraT fla flo6aBAT v\ co6cTBeHM 
flo6aBKM 3a cpeflaTa. 

Ynpa>KHeHM5i 

1. OnmueTe HaKpaTKO n/iaTCpopMaTa Microsoft .NET. Kom ca ocHOBHMTe 
npuHunnn, komto ca 3a/io>KeHki b Hea? M36poMTe neTwpwTe KOMnoHeHTa, ot 

KOMTO Tfl Ce CbCTOI/l. 

2. KaKBO npeflcraB/isiBaT .NET Enterprise CbpBtpi/iTe? M36poMTe hakom ot 
tax. KaKBO npeflcraB/iflBa .NET Framework? Ot KaKBM KOMnoHeHTM ce 
escrow? KaKBO e Visual Studio .NET? 3a KaKBO cnywaT .NET Building Block 
ycnyrwTe? KaKBO ca .NET Smart K/iweHTkiTe? KaKBO e xapaKTepHO 3a tax? 

3. OnmueTe HaKpaTKO .NET Framework. Ot KaKBM KOMnoHeHTM ce Cbcrow? 

4. KaKBO npeflcraB/iflBa cpeflaTa 3a KOHTpo/iwpaHO w3n"b/iHeHi/ie Ha npor- 
paMeH KOfl Common Language Runtime (CLR)? 

5. KaKBO npeflcraB/isiBa Framework Class Library (FCL)? KaKBa cpyHKU.no- 
Ha/iHOcr npefl/iara ta? 

6. KaKBO e ynpaB/iflBaH koa? MMa nv\ npn^MHa fla 6"bfle i/i3no/i3BaH BMecTO 

TpaflMUMOHHMfl MailJMHH03aBMCMM KOfl? KaKBO e XapaKTepHO 3a Me>KflMHHMfl 
e3MK IL? 
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7. KaKBO npeflCTaB^ABaT .NET aceM6/iMTaTa (assemblies)? KaKBa mhc|dop- 
Maunfl cbfl"bp>KaT MeTaAaHHMTe b aceM6/ikiTaTa? KaKBO npeflcraB/iflBaT 
.NET npi/i/io>Kei-ii/mTa? KaKBO e o6/iacr Ha npi/i/io>KeHkieTO (application 
domain)? 

8. KaKBO e Common Language Specification (CLS)? 3aiuo e Heo6xoAHMa ia3v\ 
cneu,nc|DMKau,Mfl? KaKBO onucBa ta? 

9. KaKBO npeAcraB/iflBa o6iuaTa cwcreMa ot TunoBe b .NET Framework 
(Common Type System)? 3aiuo e Heo6xoflMMa ta? 

10. M36poMTe hako/iko ot .NET e3nu,MTe. KaKBO e o6luoto Me>Kfly tax? KaKBO e 

CneU,MC|DM4HOTO 3a BCeKM OT TAX? 

ll.M36poMTe ocHOBHMTe naKeTM ot Framework Class Library (FCL). 3a KaKBO 
c/iywaT Te? 

ll3noji3BaHa /liuepaTypa 

1. CBeT^MH HaKOB, ApxnTeKTypa Ha n/iaTCpopMaTa .NET v\ .NET Framework - 
http://www.nakov.com/dotnet/lectures/Lecture-l-MS.NET-Framework- 
Architecture-vl.03.ppt 

2. Jeffrey Richter, Applied Microsoft .NET Framework Programming, Microsoft 
Press, 2002, ISBN 0735614229 

3. MSDN, Common Language Runtime Overview - http://msdn. microsoft, 
com/libra ry/en-us/cpquide/html/ 
cpconcommonlanquaqeruntimeoverview.asp 

4. MSDN, Compiling to MSIL - http://msdn.microsoft.com/library/en-us/ 
cpquide/html/cpconMicrosoftlntermediateLanquaqeMSIL.asp 

5. MSDN, Application Domains Overview - http://msdn.microsoft.com/ 
librarv/en-us/cpquide/html/cpconapplicationdomainsoverview.asp 
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Et/irapcKa acounaunsq Ha pa3pa6oT4MUMTe Ha coc|DTyep 
(5APC) e HecronaHCKa opraHM3aunfl, koato noflnoMara npo- 
cJDecnoHa^HOTO pa3BMTne Ha 6"b^rapcKMTe coc|DTyepHM cneun- 
a/iwcn/i npe3 o6pa30BaTe^HM v\ Apyrn MHnunaTHBn. 

5APC pa6oTM 3a HacbpnaBaHe o6MAHaTa Ha onuT Me>Kfly pa3- 
pa6oT4MUMTe m 3a ycbBtpujeHCTBaHe Ha TexHkue 3HaHmi v\ 
yMeHMfl b 06/iacTra Ha npoeKTupaHeTO v\ pa3pa6oTKaTa Ha 
coc|DTyep. 

AcounaunflTa opraHM3npa cneukia/iki3kipaHki KOHCJDepeHUMM, 
ceMMHapn m KypcoBe 3a o6yneHwe no pa3pa6oTKa Ha coc|DTy- 
ep m coc|DTyepHM TexHO/iorww. 

5APC opraHM3npa cb3flaBaHeT0 Ha HaukiOHa/iHa aKaaeMna no 
pa3pa6oTKa Ha coc|3Tyep - yne6eH ueHTtp 3a npo<fceci/iOHa/i- 
Ha noAroTOBKa Ha coc|DTyepHM cneui/ia/ikic™. 
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He06X0flMMM 3HaHMfl 

- flo6po no3HaBaHe Ha noHe ep,v\H e3MK 3a nporpaMi/ipaine ot bmcoko hmbo 
(C, C+ + , Java, Pascal/Delphi, Perl, Python, PHP v\nv\ Apyr) 

- 5a30BM no3HaHMfl 3a apxnTeKTypaTa Ha .NET Framework 

Cb/vbpwaHue 

- npuHunnn npn AH3aMHa Ha e3MKa 

- HaiuaTa ntpBa nporpaMa Ha C# 

- TunoBe ashhm b C#. IIpmmmtmbhm TunoBe ashhm. M36poeH Tun 

- fleK/iapauwM. M3pa3M. OnepaTopn. riporpaMHM KOHCTpyKunn 

- E/ieMeHTapHM nporpaMHM KOHcrpyKUMM. CbcraBHM KOHcrpyKUMM 

- KoHCTpyKunn 3a ynpaB^eHne - yc/iOBHM KOHCTpyKunn, KOHcrpyKUMM 3a 
UkiK"b/i, KOHCTpyKunn 3a npexoA- Cneu.Ma/iHM KOHCTpyKunn 

- KoMeHTapn b nporpaMaTa 

- BXOA M M3XOA OT KOH30/iaTa 

- fle6-brep-bT Ha Visual Studio .NET 

- XML AOKyMeHTaunfl b C# KOAa 

B Ta3M TeMa... 

B HacToaiuaTa TeMa me pa3r/ieAaMe e3MKa C#, me ce 3ano3HaeM c HeroBMTe 
ochobhm KOHuenuuM, me HanmueM v\ KOMnM/iMpaMe ntpBaTa cm C# nporpaMa. 
LU,e ce 3ano3HaeM etc cpeAaTa 3a pa3pa6oTKa Visual Studio .NET 2003 v\ me 
AeMOHCTpupaMe pa6oTaTa c HewHua Ae6"brep. LU,e OTAe/iMM BHMMaHne Ha 
TunoBeTe ashhm, M3pa3MTe, nporpaMHMTe KOHCTpyKunn v\ KOHCTpyKunnTe 3a 
ynpaB^eHne b e3MKa C#. HaKpaa me AeMOHCTpupaMe ko/iko ziecHO v\ no/ie3HO 
e XML AOKyMeHTupaHeTO Ha KOAa b C#. 

HacToaiuaTa TeMa MMa 3a ue/i p,a 3ano3Hae nMTaTe/i*i c KOHKpeTHMTe CMHTaK- 
tm4hm npaBM/ia Ha e3MKa C# v\ HeroBMTe nporpaMHM KOHCTpyKunn 6e3 p,a 
npeTeHAupa 3a M3nepnaTe/iHOcr. B Hea H^Ma p,a o6acHflBaMe KaKBO e npoMeH- 
ziMBa, c|DyHKUMfl, u.MKb/i m t. h., a me ce cJDOKycupaMe Btpxy pea/iM3au.M*iTa Ha 
Te3M e3MKOBM npuMMTMBM b C#. OnaKBa ce ^MTaTe^flT p,a Bnap.ee ocHOBMTe Ha 
nporpaMnpaHeTO c noHe eAMH e3MK ot bmcoko hmbo, a Ta3M TeMa me My 
noMorHe p,a npeMMHe kbm C#. 
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KaKBO e C# 

C# e cbBpeMeinei-i, o6eKTHO-opneHTnpaH v\ TunoBO o6e3onaceH e3MK 3a npor- 
paMnpaHe, komto e HacneAHMK Ha C h C+ + . Tom KOM6nHnpa ziecHOTaTa Ha 
M3no/i3BaHe Ha Java c MOiuHOCTra Ha C+ + . 

Cb3AaAeH ot eKuna Ha AHAepc Xei/i/ic6"bpr, apxi/iTeKTbT Ha Delphi, C# 3anM- 
CTBa mhoto ot cw/iHi/iTe CTpaHM Ha Delphi - CBOwcrBa, MHAeKcaTopn, KOMno- 
HeHTHa opueHTupaHOCT. C# B"bBe>KAa v\ hobm KOHu.enu.nw - pa3Ae/i*iHe Ha 
TunoBeTe Ha ABa sv\p,a - ctomhocthm (value types) v\ pecpepeHTHM (reference 
types), aBTOMaTkmHO ynpaB/ieHkie Ha naMeTTa, Ae/iera™ v\ cb6v\Tv\s\, aTpn6yTM, 
XML AOKyMeHTaunfl v\ Apyrn. Tom e CTaHAapTM3npaH ot ECMA m ISO. 

C# e cneu.ua/iHO npoeKTupaH 3a .NET Framework v\ e cbo6pa3eH c HeroBMTe 
oco6eHOCTM. Tom e cpaBHMTe/iHO hob, cbBpeMeHeH e3MK, komto e 3awMCTBa/i 
cn^HMTe CTpaHM Ha MacoBO ki3no/i3BaHkiTe e3nun 3a nporpaMnpaHe ot bmcoko 
hmbo, KaTO C, C+ + , Java, Delphi, PHP v\ AP- 

npuHujunu npii AM3auHa Ha e3MKa C# 

ripeAM Aa ce 3ano3HaeM etc CMHTaKCuca v\ nporpaMHMTe KOHCTpyKunn b C#, 
HeKa ntpBO pa3r/ieAaMe ocHOBHMTe npuHunnn, 3a/ierHa/iw npn npoeKTupa- 
HeTO My. 

KoMnoHeHTHO-opneHTnpaH 

E3MK"bT C# e HaconeH kbm KOMnoHeHTHO-opneHTupaHOTO nporpaMnpaHe, npn 
KoeTO cocpTyeptT ce M3rpa>KAa npe3 cbeAHHABaHe Ha pa3/ikmHki totobm KOMno- 
HeHTM m onucaHne Ha /iorm<aTa Ha B3anM0AeMCTBne Me>KAy tax. 

ripn npoeKTupaHeTO Ha .NET Framework v\ e3MKa C# KOMnoHeHTHMAT noAxoA 
e 3a/ierHa/i Ha uav\-p,-bi\6oKO apxnTeKTypHO hmbo. .NET Framework AecpMHupa 
o6iu KOMnoHeHTeH MOAe/i, komto ycraHOBABa npaBki/iaTa 3a M3rpa>KAaHe v\ 
M3no^3BaHe Ha KOMnoHeHTM 3a bcmukm .NET npw/io>KeHkifl. E3MK"bT C# noA- 
Atpxa K/iacoBe, MHTepcpewcn, CBOMCTBa, c"b6nTMfl v\ Apyrn cpeACTBa 3a onuca- 
Hue Ha KOMnoHeHTMTe, iokto m cpeACTBa 3a taxhoto ki3no/i3BaHe. B TeMaTa 
Tpacbi/meH noTpe6nTe^CKM MHTepcbeMC c Windows Forms " me AncKyTupaMe 
no-3aA"b^6o4eHO KOMnoHeHTHkifl MOAe/i Ha .NET Framework. 

Bcmhkm AaHHii ca 06eKTM 

C# e o6eKTHO-opneHTnpaH e3MK 3a nporpaMnpaHe. B Hero 3a/i$iraT ocHOBHMTe 
npuHunnn Ha o6eKTHO-opneHTnpaHOTO nporpaMnpaHe, KaTO Kancy/iauwyi Ha 
AaHHMTe, Hac/ieA^BaHe v\ no/ii/iMopcpM3"bM. 

B .NET Framework bcmukm TunoBe ashhh Hac/ieAflBaT CMCTeMHua Tun system, 
object m npnAo6nBaT ot Hero hakom o6lum MeTOAM, CBOMcma v\ Apyrn xapaK- 

TepMCTMKM. 
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B cneflCTBkie Ha TOBa b C# bci/iukm flaHHM ce TpeTupaT KaTO o6eKTM. flopn 
npuMMTMBHMTe TkinoBe, npe3 B"bBe>KflaHeTO Ha aBTOMaTi/mHOTO mm onaKOBaHe 
(boxing) v\ pa3onaKOBaHe (unboxing) ce npeBptiuaT b o6eKTM. HanpuMep, 
5.Tostring() e Ba/ikiAHO M3BMKBaHe b C#, 3amoTO 5 ce onaKOBa v\ ce pa3- 
rjiexfla ioto o6eKT ot Tun system. object, Ha komto ce M3BMKBa MeTOfla 

ToStringO . 

CnrypHOCT m Hane>KflHOCT Ha KOfla 

no v\p,es\ .NET Framework v\ C# ca npoeKTupaHM 3a fla ocurypaT BucoKa 
curypHOCT v\ HaAe>KflHOCT Ha ki3n"b/iH*iBaHkifl coc|DTyep. .NET Framework npeflo- 
CTaBfl cpeAa 3a KOHTpo/iwpaHO M3nt/iHeHne Ha ynpaB/iABaH koa, c KoeTO 
npaBM HeBt3MO>KHO B"b3HMKBaHeTO Ha hakom ot Haw-Henpi/mTHi/iTe npo6/ieMM, 
CB"bp3aHM c ynpaB^eHneTO Ha naMeTTa, HenpaBki/iHOTO npeo6pa3yBaHe Ha 
TunoBe m AP- C# Hac/ieA^Ba bcmukm Te3M xapaKTepucTMKn ot .NET Framework 
m Ao6aBfl KtM tax HAKOM Aon"b/iHMTe/iHM MexaHM3MM 3a npeAna3BaHe Ha 
nporpaMMCTMTe ot necro cpeiuaHM rpeujKM. 

Cn/i Ha TnnM3npaHOCT m THnoBa 6e3onacHOCT 

C# e cm/iho Tnnn3npaH v\ TunoBO o6e3onaceH. B Hero He ce ki3no/i3BaT yKa3a- 
Te/iw KtM naMerra, komto cb3AaBaT mhoto npo6/ieMki b no-crapi/iTe e3nun 3a 
nporpaMnpaHe. BMecTO tax ce ki3no/i3BaT cneu.ua/iHw cm/iho TMnn3npaHM yKa- 
3aTe/iw, komto ce HapwuaT pecpepemjMM (references). M3no/i3BaHeTO Ha 
pec|DepeHUMM BMecTO yKa3aTe/ii/i peiuaBa npo6/ieMMTe, komto Bt3HMKBaT ot 
HenpaBM^HaTa pa6oTa c yKa3aTe/iw v\ AnpeKTHna AOCTbn ao naMeTTa. B .NET 
Framework ynpaB/ieHweTO Ha naMeTTa ce M3BtpujBa nonTM 1/1314*1/10 ot CLR. 

BcbmHOCT b C# MO>Ke pja ce M3no^3BaT yKa3aTe^n (KaTO Te3M bCm C+ + ) npe3 
3ana3eHaTa AyMa unsafe, ho TOBa He e ce npenoptuBa b MacoBi/m c/iynaw, 
3aiuoTO /lrnuaBa nporpaMaTa ot TunoBa o6e3onaceHOcr v\ no3BO/iHBa Henpa- 
BM/iHa pa6oTa c naMeTTa. 

B C# He MO>Ke p,a ce M3/ie3e ot rpaHMUMTe Ha MacuB v\nv\ CMMBO/ieH hm3. ripn 
onuT p,a 6"bAe HanpaBeHO TOBa, ce no/iynaBa M3K/iK>neHi/ie, KoeTO MO>Ke p,a 
6"bAe npuxBaHaTO v\ o6pa6oTeHO. B e3nun KaTO C, C++ v\ Pascal i/i3/iki3aHeTO 
ot rpaHMUMTe Ha MacuB boah ao Aocrbn ao naMeT, i/i3no/i3BaHa ot Apyrn 
AaHHM m HaM-necro ntTM npeAM3BMKBa cpuBOBe v\nv\ HeonaKBaHO noBeAeHne 
Ha nporpaMaTa. 

ripn cb3AaBaHe Ha K/iac, CTpyKTypa v\nv\ Apyr Tun C# KOMnw/iaToptT He 
no3BO/iflBa p,a ocTaHaT HenHnu.i/ia/ii/i3kipaHi/i n/ieH-AaHHki. ToBa 3aiunTaBa npor- 

paMMCTa OT B"b3MO>KHOCTTa Rd pa60TM C HeklHklU.kia/lkl3kipaHkl ASHHM. 

MaKap C# Aa He kiHnu.ua/ii/i3Mpa aBTOMaTi/mHO ziOKa/iHi/iTe npoMeH/iMBM, kom- 
nn/iaTop"bT npeAynpe>KAaBa 3a HenpaBM/iHOTO mm M3no/i3BaHe. HanpuMep 
c/ieAHMAT koa me npeAM3BMKa rpeujKa npn onuT 3a KOMnn/iauna: 

int value; 

value = value + 5; 
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npeo6pa3yBaHeTO Ha TunoBe ctiuo e 6e3onacHO. CLR He no3BO/iflBa fla ce 
M3B"bpujn HeBa^MAHO npeo6pa3yBaHe Ha TunoBe - fla ce npeo6pa3yBa npo- 
MeH^MBa ot flafleH Tun kbm npoMeH/ikma ot Tun, komto He e cbBMecTMM c 
ntpBMfl. ripn onuTfla 6"bfle HanpaBeHO TOBa, B"b3HkiKBa ki3K/iioneHkie. 

HeaBHOTO npeo6pa3yBaHe Ha TunoBe e pa3peiueHO caMO 3a cbBMecTMMM tm- 
noBe, KoraTO He e Bt3MO>KHa 3ary6a Ha i/mcpopMau.i/m. ripn abho npeo6pa3y- 
BaHe Ha TunoBe, aKO Te He ca ctBMecTMMM, ce xBtp/ia invaiidcastException 
no BpeMe Ha ki3n"b/iHeHkie. HanpuMep cneRHwnj koa npeflM3BMKBa M3K/iK)neHMe 
no BpeMe Ha ki3n"b/iHeHi/ie: 



object a = "This will raise InvaiidcastException!"; 
int b = (int) a; 



Ee3onacHOCT Ha apwTMeTMHHMTe onepauiMM 

B C# 4pe3 3ana3eHaTa flyMa checked MoraT fla ce OTfle/isiT 6/iOKOBe koa, b 
komto apuTMeTM^HMTe onepaukiw ce npoBep^BaT 3a npent/iBaHe Ha TunoBeTe 
m aKO TOBa ce cnynw, ce xBtp/ia overfiowException. ToBa e mhoto no/ie3HO, 
3aiuoTO 3a pa3/iMKa ot C+ + , icbfleTO npn TaKMBa CMTyau.nn ce no/iynaBa 
rpeiueH pe3y/iTaT, b C# MO>Ke fla ce pearupa afleKBaTHO Ha TaKaBa 
cneuncpM4Ha CMTyauna. Eto eflMH npuMep, npn komto CLR 3aci/ma npent/iBaHe 
Ha Tuna int: 



checked 

{ 

int i = 100000; 

int j = i*i; // OverfiowException is thrown 
} 



EKcnsiMijMTHO 3aAaBaHe Ha BnpTya/iHM mctoam m npunoKpuBaHe 
Ha MeTOA 

EflHa ot ue/ikiTe Ha e3MKa C# e fla no3BO/iw c Ma/iKO ycw/iMA fla ce nuiue 
Hafle>KfleH koa. C ue/i fla ce HaMa/i^T rpeujKMTe ot npnnoKpnBaHe Ha 
BkipTya/iHM MeTOflM ca BtBefleHM 3ana3eHMTe flyMM new v\ override, npe3 
komto fla ce KOHTpo/iupa npunoKpuBaHeTO Ha BkipTya/ieH MeTOfl, komto e b 
6a30B K/iac npn Hac/ieflflBaHe. KaKBa e pa3/ikiKaTa Me>Kfly flBeTe? ripn 
no/iMMopcpM3"bM (o6eKT ot 6a30BMfl K/iac e c"b3flafleH KaTO o6eKT ot 
Hac^eflHMKa), aKO e ki3no/i3BaHa new KaTO MOflncpMKaTop Ha MeTOfla b 
Hac^eflHMKa, me ce M3BMKa cpyHKunaTa Ha 6a30BMfl K/iac, a npn M3no/i3BaHe 
Ha override - cpyHKUMATa Ha Hac^eflHMKa. 

ABTOMaTMHHO ynpaB/ieHMe Ha naMeTTa m pecypcwTe 

B .NET Framework 3afle/i*iHeTO v\ M3no/i3BaHeTO Ha naMeira ce ynpaB/iHBa 
aBTOMaTkmHO ot CLR (Common Language Runtime). Ctomhocthmt6 TunoBe, 
komto me pa3r/ieflaMe no-noflpo6HO b TeMaTa " Q6ma ckicreMa ot TunoBe ", ce 
na3AT b creKa, flOKaTO pecpepeHTHMTe - b t. Hap. "flWHaMi/mHa naMeT" 
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(managed heap), 3a koato ce rpn>KM cwcreMaTa 3a nonwcTBaHe Ha naMeTTa 
(garbage collector). 

CucTeMaTa 3a nonwcTBaHe Ha naMerra e nacr ot CLR m Hei/ma 3a,qana e fla 
ocBo6o>KflaBa nepwoflkinHO naMerra v\ pecypcuTe, 3a,qe/ieHi/i 3a o6eKTM, komto 
He ce M3no/i3BaT noBene ot npw/iOKeHi/iero. TaKMBa o6eKTM MoraT fla 6"bAaT 
HaM-pa3HOo6pa3Hn: flaHHM b AHHaMMUHara naMeT, MacuBM, cmmbo/ihm HM30Be, 
a cbmo n (fcaw/iOBe, 6y<£epki b naMeTTa, Bp"b3KM kbm 6a3M flaHHM v\ ,qp. 

Tpn>KaTa 3a naMeTTa e TpyqHa v\ cno>KHa 3a,qana, ho 6/iaro,qapeHkie Ha CLR th 
He e 3aA"b^>KeHMe Ha .NET nporpaMMCTMTe. Ha Hea me o6"bpHeM cneuwa/iHO 
BHMMaHne b TeMaTa " YnpaB^eHne Ha naMeTTa v\ pecypcuTe ". 

LUupoKo M3no/i3BaHe Ha M3K/noneHiin 

06pa6oTKaTa Ha rpeujKM, komto MoraT fla B"b3HMKHaT no BpeMe Ha i/i3n"b/i- 
HeHne Ha nporpaMaTa, b .NET Framework ce pea/iM3npa npe3 i/i3no/i3BaHe Ha 
M3K/iK>neHi/m. MexaHM3MtT Ha M3K/iK>neHMflTa no3BO/iHBa fla ce c"bo6iun 3a 
B"b3HkiKHa/i npo6/ieM v\nv\ HeonaKBaHa cuTyauna v\ 3a Hen fla MO>Ke fla ce pea- 
rupa afleKBaTHO. 

M3K/iK>neHkiflTa npeflCTaB^ABaT o6eKTM ot K/iac Exception v\nv\ npon3BOfleH Ha 
Hero K/iac v\ cbfltpwaT MHCJDopMaunfl 3a B"b3HkiKHa/iaTa rpeujKa. HanpuMep, 
npi/i onuT 3a fle/ieHwe Ha Hy/ia CLR npuxBaiua npo6/ieMa v\ npeflM3BMKBa 

l/l3K/lK>neHkieTO DivideByZeroException, a npn OnMT 3a M3/lkl3aHe ot rpaHM- 
UMTe Ha MaCMB B"b3HI/IKBa ArgumentOutOfRangeException. Pa60TaTa C kl3K/lK>- 

neHi/m ctiuo me 6"bfle flucKyTupaHa b p,ejav\i\v\ b TeMaTa " YnpaB^eHne Ha 

MBK^KJ'HeHMaTa b .NET ". 

BrpaaeHM MexaHM3MH 3a cwrypHOCT Ha KOAa 

B .NET Framework ca BtBefleHM t. Hap. curypHOCT Ha hmbo flocrbn flo KOfla 
(code access security) 1/1 curypHOCT, 6a3npaHa Ha po/iw (role-based security). 
Hpe3 tax ce ocbmecTBsiBa kohtpo/i Ha flocrbna ao pecypcn ot nporpaMaTa. 
HanpuMep, aKO Tpa6Ba fla ce M3BMKa cwcreMHa c|DyHKUMfl v\nv\ fla ce nuiue bbb 
4)aM/i, KOfltT Tpa6Ba fla i/ma npaBa fla ro HanpaBM. CwrypHOcrra Ha hmbo 
flocTbn flo KOfla ocraBfl CLR fla B3MMa peiueHMfl, flOKaTO npn curypHOCT, 
6a3npaHa Ha po/iw, nporpaMaTa MO>Ke fla pearupa pa3/ikmHO cnpyiMO po/iflTa v\ 
npaBaTa Ha noTpe6kiTe/ifl. 

BCMHKHflT KOfl e Ha eflHO MflCTO 

B C# HflMa pa3fle^AHe Ha xefltp <£ai/i/iOBe v\ <$>aM/iOBe c i/iMn/ieMeHTau.wfl, 
KaKTO b C m C+ + . ToBa cnecTABa mhoto npo6/ieMM v\ y/iecHABa noflflpt>KKaTa 
Ha cope KOfla. B C# bcmukmat nporpaMeH koa Ha flafleH K/iac e b eflMH <£aM/i. 
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nporpaMMTe Ha C# 

riporpaMMTe Ha C# npeflcraB/uiBaT cbBKynHOcr ot flecpMHuunn Ha K/iacoBe, 
CTpyKTypn m Apyrn TunoBe. B"bB BCflKa C# nporpaMa hhkom ot K/iacoBeTe 
cbfl"bp>Ka MeTOflMainO - BxoflHa touio 3a nporpaMaTa. 

npw/ic»KeHi/mTa MoraT fla ce cbcroAT ot mhoto cpai/i/iOBe, a b eflMH cpai/i/i MO>Ke 
fla MMa HAKO/iKO K/iacoBe, CTpyKTypn v\ flpyrn TunoBe. 

K/iacoBeTe ziorMnecKM ce pa3no/iaraT b npocTpaHCTBa ot MMeHa (namespa- 
ces). Te ot CBOfl CTpaHa MoraT fla ce cncTeMaTM3npaT b wepapxna, T.e. eflHO 
npocTpaHCTBO ot MMeHa MO>Ke fla cbfltpwa KaKTO K/iacoBe, TaKa v\ flpyrn 
npocTpaHCTBa ot MMeHa. Eaho npocTpaHCTBO ot MMeHa MO>xe fla e pa3no/io>Ke- 
ho b HAKO/iKO cpai/i/ia m flopn b hako/iko aceM6/iMTa. HanpuMep, b npocrpaH- 
ctboto ot MMeHa system ce cbfltpwa npocTpaHCTBOTO ot MMeHa xmi. ripocT- 
paHCTBOTO system. xmi ot CBOH CTpaHa e pa3fle/ieHO b flBe pa3/iMHHM aceM- 

6/lMTa - System.Xml.dll M System.Data.dll. 

BtB Visual Studio .NET MMa MHcrpyMeHT, Hape^eH "Object Browser", 4pe3 
komto MoraT fla ce pa3r/ie,aaT kiepapxMMTe Ha npocrpaHCTBaTa ot MMeHa b 
npoeicra, KaKBO c"bfl"bp>KaT Te m b kom cpaM/iOBe ce HaMMpaT. 

HauiaTa rrbpea nporpaMa Ha C# 

BcflKa KHMra 3a 3ano3HaBaHe c flafleH nporpaMeH e3MK 3anonBa o6mkhob6ho c 
nporpaMKaTa "Hello, world!". HMe H^Ma fla npaBMM M3K/iioneHMe ot to3m 
npMHUMn m me 3anonHeM no noflo6eH HanMH - c nporpaMKaTa "Hello, C#". Eto 

KaK M3Me>Kfla HeMHMflT COpC KOfl: 



HelloCSharp . cs 



using System; 

class HelloCSharp 

{ 

static void Main ( ) 

{ 

Console. WriteLine ("Hello, C#") ; 

} 
} 



KaK pa6oTM nporpaMaTa? 

Ha ntpBMfl pefl flMpeKTMBaTa using system yKa3Ba, ne ce M3no/i3Ba npocT- 
paHCTBOTO ot MMeHa system (T.e. bcm4km K/iacoBe, CTpyKTypM m flpyrM TMnoBe, 
fleK^apMpaHM b Hero). Tn e KaTO #inciude b C+ + , KaTO import b Java m KaTO 
uses b Delphi. 
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C/ieflBa AeK^apaunflTa Ha K/iac c K/iK>noBa AyMa class. To3m K/iac ce escrow 

OT eflMH eAMHCTBeH MeTOA - MeTOA"bT Static void Main(), KOMTO e BXOAHa 

T04Ka Ha nporpaMaTa. KoraTO to3m mctoa 3aB"bpujn, 3aB"bpujBa v\ nporpaMaTa. 

B MeTOAa Main() ce M3BMKBa MeTOAa WriteLine(...) Ha K/iaca Console, HaMM- 

paiu ce b npocTpaHCTBOTO ot MMeHa system. K/iacbT console ocurypaBa cpeA- 
CTBa 3a bxoa m m3xoa ot KOH30/iaTa. Hpe3 Hero crnenaTBaMe Ha KOH30/iaTa 
TeKCTa "Hello, C#". 

KoMnii/iiipaHe ot KOMaHAHim peA 

riporpaMM Ha C# MoraT p,a ce KOMnw/iwpaT ot KOMaHAHna peA 4pe3 KOMnn- 
ziaTopa csc.exe, komto e CTaHAapTHa nacr ot .NET Framework v\ e AOCTbneH 

OT AHpeKTOpi/lflTa, B KOflTO e MHCTa^MpaH TOM. ripM CTaHAapTHa MHCTa^aUMfl Tfl 
e C: \Windows\Microsoft.NET\Framework\vl .1 . 4322. 

MoxeM Aa KOMnn^npaMe cope KOAa Ha npuMepHaTa nporpaMa no cnep,uv\s\ 
Ha^MH: M3no^3BaMKM KOMaHAHna MHTepnpeTaTop (cmd.exe) ce npnABM>KBaMe 
AO AnpeKTopuflTa, KbAeTO ce HaMupa <fcaM/i"bT Heiiocsharp.es. C/ieA TOBa 
MOxeM Aa ro KOMnw/iwpaMe etc cneAHaTa KOMaHAa: 



esc HelloCSharp.es 



3a Aa 6"bAe HaMepeH KOMnki/iaToptT csc.exe, e Heo6xoAHMO b TeKyiuna nvr (b 
npoMeH^MBaTa path ot cpeAaTa) Aa e BK/iioneHa AnpeKTopn^Ta Ha .NET 
Framework. 

Ako KOMnw/iaukiflTa npeMMHe ycneujHO, b pe3y/iTaT ce no/iynaBa <$>aM/i"bT 
Hellocsharp.exe, komto npeAcraB/iflBa .NET aceM6/iw, 3anncaH0 KaTO ki3irb.fi- 
hmm <\>av\j\. 

CTapTMpaHe ot KOMaHAHun peA 

CTapTupaHeTO Ha no/iyneHn*i M3n"b/iHMM (.exe) (fcaw/i CTaBa KaKTO bcmukm 
ocraHa/iw M3n"b^HMMM (fcaw/iOBe, HanpuMep npe3 cneAHaTa KOMaHAa: 



HelloCSharp . exe 



Pe3y/iTan»T 

Pe3y^TaT"bT ot ki3n"b/iHeHkieT0 Ha HaiuaTa ntpBa C# nporpaMKa npeAcraB/iflBa 
eAMH TeKCTOB peA: 



Hello, c# 



Pe3y^TaT"bT ot KOMnw/ikipaHeTO v\ M3n"b/iHeHi/ieT0 Ha npuMepHaTa nporpaMa e 
noKa3aH Ha cneABamaTa KapTMHKa: 
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c*" C:\WINDOW5\system32\cmd.exe 

C:\Test>csc HelloCSharp.es 
Microsoft (R) Visual Ctt .NET Compiler version 7.10.6001.4 
for Microsoft (R) .NET Framework version 1.1.4322 
Copyright (C) Microsoft Corporation 2001-2002. fill rights 



C : \Test>HelloCSharp . exe 
Hello, Ctt 



C:\Test>. 



Cb3flaBaHe Ha npoeKT, KOMnmiiipaHe m era pm pa He ot 
Visual Studio.NET 

IHe noKa>KeM KaK MO>Ke fla ce M3no/i3Ba MHTerpupaHaTa cpefla 3a pa3pa6oTKa 
Ha npw/ic»Kei-ii/m Microsoft Visual Studio .NET 3a M3n"b/iHei-me Ha npeAxoAHaTa 
npuMepHa nporpaMKa. IHe cb3fla,qeM hob npoeKT (koh30/iho npn^OKeHne), me 
ro KOMnw/iwpaMe v\ i/i3n"b/iHHM. Tpa6Ba fla npeMMHeM npe3 cnep,uv\je crbUKvw 

1. CrapTkipaMe Visual Studio .NET. 

2. Ot MeHK) File M36npaMe New Project. M36npaMe Visual C# Projects 
| Console Application. M36npaMe MMe v\ Mecrono/iOKeHwe 3a npoeKTa: 



New Project 




■ 


Project Types: Templates: 




flFEj 


r~ 


■CD Visual Basic Projects 
"'■EJ Visual C# Projects 




ALipilLailUN 

Smart Device 
Application 

ASP.NET 
Mobile W... 


LUIILIU... ^| 

tip M 

ASP.NET ASP.NET 
WebAp... Web Service 

Web Control ^fiJJSSTB| 
Library ISEBBSSlI zl 




-CJ Visual J# Projects 
]-CJ Visual C++ Projects 
■CJ Setup and Deployment Projects 
:C3 Other Projects 
~CJ Visual Studio Solutions 


N< 


project for creating a command-line application 






me: 


| HelloCSharp 






Location: 


| C:\Demo 


y 


Browse... 


Pr 


oject will be created at C:\Demo\HelloCSharp. 














*More 




OK j 


Cancel 


Help 













Visual Studio .NET cb3,qaBa 3a Hac eflMH Solution v\ eflMH npoeKT b 
Hero, cbfl"bp>Kaiu hako/iko cpai/i/ia. Oaw/itT, b komto MO>KeM fla nuiueM 
Haujufl KOfl, ce OTBapa aBTOMaTMUHO. 
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3. B"bBe>KflaMe npuMepHaTa nporpaMKa. Mo>KeM fla CMeHMM MMeTO Ha 

<fcaM/ia Classl.cs C HelloCSharp.es npe3 K/iaBklLUa [F2], HaTMCHaT B 

MOMeHT, b komto e aKTMBeH <fcaM/i"bT classi . cs ot Solution Explorer: 



[©1 Solution 'HelloCSharp' (1 project) 
B ijp HelloCSharp 

El- ^ References 
Hill App.ico 
B Asserriblylnfe cs 



4. 3a fla KOMnw/iwpaMe, HaTMCKaMe [Shift+Ctrl+B] v\nv\ M36npaMe MeHKrro 
Build | Build Solution. Eto KaK i/i3r/ie>Kfla VS.NET b T03M MOMem - : 



HelloCSharp - Microsoft Visual C# .NET [design] - HelloCSharp.es 



File Edit View Project Build Debug Tools ReSharper Window Help 
I'll'^BS 1^ | ► Debug ' \3 MainQ 

i m ^ B. ** Up w 1 1 %\a%%%. 



■Jaixl 



- hS^ 1 ^ 






* 



HelloCSharp.es | 

||& HelloCSharp 



"3 |fi*Main() 



Ox 



using System; 

E] class HelloCSharp 
{ 

static void Main( ) 
{ 

Console. WriteLine( "Hello, CH" > . 
} 
} 



Solution Explorer - HelloCShar p ^ X | 

ffl|rU|ffii|B 



Q Solution 'HelloCSharp' (1 project) 
fi- ijp HelloCSharp 

El- O References 
10] App.ico 
Q AssemblyInfo.es 
3 HelloCSharp.es 



B Solution Explor,,,| 5f Class View | 



I Dynamic Help 



? x | 



^ ^ 



Build 



H 



Done 

Build: 1 succeeded,. failed, skipped 



H2| Help 

Output Window 

Code and Text Editor 

Coding Techniques and Programr 
[if Samples 

Visual C# Samples 

Office Development Samples 

Office Development Code Exarnc 

Smart Device Samples 

Visual Studio Samples 
fJ2| Getting Started 
■I I 



A 



Task List B Output | 



' Properties Q Dynamic Help | 



Ready 



Col 1 



Chi 



E«U 



3a fla CTapTupaMe npn/io>i<eHMeTO, HaTMCKaMe [Ctrl+F5] v\s\v\ M36npaMe 
ot MeHKDTO Debug | Start Without Debugging. B pe3y/iTaT npw/io- 
>KeHneTO ce M3n"b/iHflBa b hob K0H30/ieH npo3opeu v\ cnefl npi/iK/nonBaHe 
Ha pa6oTaTa My VS.NET hm npm<aHBa fla HaTMCHeM HHKaicbB K/iaBkiuj, 3a 
fla 3aTBopn npo3opeua: 
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c\ "c:\Demo\HelloCSharp\bin\Debug\HelloCSharp.ex 



Hello, Ctt 

Press any key to continue 



UL 



J 



Jnjxj 



\A 



MoxeM fla CTapTupaMe npn^OKeHneTO v\ caMO c [F5], ho ToraBa to me 
ce M3n"b/iHki b pe>KMM Ha fle6"brBaHe v\ cnep, nprncnionBaHe Ha pa6oTaTa 
My npo3opeu"bT, b komto e M3BefleH pe3y/iTaTa, BeflHara me ce 3aTBopn 
m HflMa fla ro bmamm. 



3ana3eHM flyMM b C# 

E3MK"bT C# flecpMHupa c/ieflHWTe 3ana3eHM aymm, komto ce w3no/i3BaT b koh- 
CTpyKunnTe m CMHTaKCuca Ha e3MKa: 



abstract 


as 


base 


bool 


break 


byte 


case 


catch 


char 


checked 


class 


const 


continue 


decimal 


default 


delegate 


do 


double 


else 


enum 


event 


explicit 


extern 


false 


finally 


fixed 


float 


for 


f oreach 


goto 


if 


implicit 


in 


int 


interface 


internal 


is 


lock 


long 


namespace 


new 


null 


object 


operator 


out 


override 


params 


private 


protected 


public 


readonly 


ref 


return 


sbyte 


sealed 


short 


sizeof 


stackalloc 


static 


string 


struct 


switch 


this 


throw 


true 


try 


type of 


uint 


ulong 


unchecked 


unsafe 


ushort 


using 


virtual 


void 


volatile 


while 





me BMflMM 3a KaKBO c/iy>KaT noBeneTO ot tax nocreneHHO, b npoueca Ha 
3ano3HaBaHe c e3MKa C#, c o6eKTHO-opneHTnpaHOTO nporpaMnpaHe b .NET 
Framework, c o6iuaTa cwcreMa OTTunoBe v\ b hakom flpyrw TeMM. 

TunoBe flaHHM b C# 

TunoBeTe flaHHM b C# 6nBaT flBa BMfla - TunoBe no ctomhoct (value types) v\ 
TunoBe no pecpepeHuna (reference types). TunoBeTe no ctomhoct (ctomhocthm 
TunoBe) flupeKTHO cbfltpwaT CBOsua ctomhoct m ce cbxpaHHBaT b CTeKa. Te ce 
npeflaBaT no ctomhoct. TunoBeTe no pecpepeHuna (pecpepeHTHM TunoBe) 
npeflCTaB^ABaT cm/iho TMnn3npaHM yi<a3aTe/iM kbm ctomhoct b flkmaMMUHaTa 
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naMeT. Te ce npeflaBaT no pec|DepeHUMfl (aflpec) v\ ce yHMiuo>KaBaT ot 
garbage collector, KoraTO He ce i/i3no/i3BaT noBene ot nporpaMaTa. 

TunoBeTe 6nBaT oiue npMMMTMBHM (BrpafleHM, built-in) TunoBe v\ TunoBe, 
flecJDMHupaHM ot noTpe6kiTe/i*i. 

Ctomhocthm Tiinoee (value types) 

TunoBeTe no ctomhoct (ctomhocthm TMnoBe) ca npMMMTMBHMTe TMnoBe, M36po- 
eHMTe TMnoBe m CTpyKTypMTe. HanpMMep: 



int i; 


// 


npMMMTHBeH 


Twn 


int 










enum State { 


Off, On 


} // 


ns6p 


oeH 


Twn ( 


enum) 




struct 


Point 


{ int x, 


y; 


} // 


CTpy 


KTypa 


( struc 


t) 



Pe4>epeHTHM TMnoee (reference types) 

TMnoBeTe no pec|DepeHUMfl (pec|DepeHTHM TMnoBe) ca K/iacoBeTe, MHTepc|DeM- 
CMTe, MacMBMTe m Ae/ieraTMTe. HanpMMep: 



class Foo 


: Bar, IFoo 


{ 


■ ■ } 


// 


KJiac 


interface 


IFoo: IBar 


{ 


• • } 


// 


MHTep$ewc 


string [ ] 


a = new string[5] 


; // 


MaCMB 


delegate 


void Empty ( ) 


' 


// 


nejieraT 



Ha bcm4km TMnoBe b C# ctOTBeTCTBaT TMnoBe ot o6iuaTa CMcreMa ot TMnoBe 
(Common Type System - CTS) Ha .NET Framework. HanpMMep, Ha npMMM- 

TMBHMfl C# TMn int CbOTBeTCTBa TMna System. Int32 OT CTS. 

npiiMMTMBHIi TlinOBe 

npMMMTMBHMTe TMnoBe flaHHM b C# (built-in data types) 6MBaT: 

npMMMTMBHH TMnOBe nO CTOHHOCT 

- byte, sbyte, int, uint, long, ulong - ue/lM 4MC/13 

- float, double, decimal - pea/lHM HMC/ia 

- char - Unicode CM M BO/1 M 

- bool - 6y/ieB TMn (true M/1M false) 

npMMMTMBHH THnoBe no pecpepeHLinn 

- string - CMMBO/ieH hm3 (HeM3MeHMMa nocneflOBaTe/iHOcr ot Unicode 
cmmbo/im) 

- object - o6eKT (cneuMa^eH TMn, komto ce Hac/ieflflBa ot bcmukm 
TMnoBe) 
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TnnoBe aecjDMHMpaHM ot noTpe6MTe/in 

TunoBeTe flecpuHnpaHM ot noTpe6wTe/ifl 6nBaT K/iacoBe, crpyKTypw, M36poeHM 
TunoBe, MHTepcpeMCM v\ fle/iera™: 



class Foo 


: Bar 


, IFoo 


{ 




} 


// 


KJiac 


struct Point { 


int x, 




y; 


} 


// 


CTpyKTypa 


interface 


IFoo 


: IBar 


{ 




} 


// 


MHTep$ewc 


delegate void 


Empty ( ) 


' 


// 




qejieraT 



Be^e ce c6/i-bCKaxMe c K/iacoBeTe b C# b npuMepHaTa nporpaMa "Hello, C#". 
rioBene 3a tax, iokto m 3a crpyKTypwTe v\ MHTepcpeMCMTe me Hayni/iM b TeMaTa 
" Q6eKTHO-opneHTMpaHO nporpaMnpaHe b .NET " . 

npeo6pa3yBaHe Ha TwnoBeTe 

MMa flBa Tuna npeo6pa3yBaHMfl Ha npMMMTMBHMTe TunoBe - npeo6pa3yBaHe 
no noApa36npaHe (implicit conversion) v\ M3pn4HO npeo6pa3yBaHe (explicit 
conversion). 

B C# npeo6pa3yBaHeTO no noApa36npaHe e no3BO/ieHO, KoraTO e 6e3onacHO. 

HanpMMep, OT int K"bM long, OT float K"bM double, OTbyte K"bM short: 



short a = 10; 

int b = a; // implicit type conversion from short to int 



M3pn4HOTO npeo6pa3yBaHe ce i/i3no/i3Ba, KoraTO npeo6pa3yBaMe kbm no- 
Ma/itK Tun v\nv\ TunoBeTe He ca AnpeKTHO cbBMecrwMM. HanpuMep, ot long 

K"bM int, OT double K"bM float, OT char K"bM short, OT int K"bM char, OT 
sbyte K"bM uint: 



int a = 10; 

short b = (short) a; // explicit type conversion 



B C# MMa cneuwa/iHa K/iK>noBa AyMa checked, koato yKa3Ba npn npent/iBaHe 
Aa ce no/iynaBa system. overfiowException BMecTO rpeiueH pe3y/iTaT. K/ik>- 
40BaTa AyMa unchecked flewcTBa npoTMBono^o>KHa Ha checked. Eto npuMep 
3a npeo6pa3yBaHe Ha TunoBe c M3no/i3BaHe Ha Te3M k/ikdhobm AyMn: 



byte b8 = 255; 

short shl6 = b8; // implicit conversion 

int 132 = shl6; // implicit conversion 

float f = 132; // implicit - possible loss of precision! 

double d = f; // implicit conversion 

checked 

{ 

byte byte8 = (byte) shl6; // explicit conversion 
// OverfiowException is possible! 
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ushort ushl6 = (ushort) shl6; // explicit conversion 
// Overf lowException is possible if shl6 is negative! 
} 

unchecked 

{ 

uint ui32 = 1234567890; 

sbyte sb8 = (sbyte) ui32; // explicit conversion 

// Overf lowException is not thrown in unchecked mode 

} 



M36poeHM TunoBe (enumerations) 

M36poeHMTe TunoBe b C# ce cbcroyiT ot MHOKecrBO MMeHyBaHM KOHcraHTM. 
flecJDMHupaT ce etc 3ana3eHaTa AyMa enum v\ HacneflHBaT Tuna system. Enum. 
Eto npuMep 3a M36poeH Tun, komto ctOTBeTCTBa Ha flHi/iTe ot ceflMnuaTa: 



public enum Days 

{ 

Saturday, 

Sunday, 

Monday, 

Tuesday, 

Wednesday, 

Thursday, 

Friday 

}; 



M36poeHMTe TunoBe ce M3no/i3BaT 3a 3a,aaBaHe Ha eflHa M3Me>Kfly hhko/iko 
B"b3MO>KHOCTM. BtTpeujHO ce npeflcraBAT c int, ho MO>Ke fla ce 3afla,qe v\ flpyr 

HMC/lOB TMn. 

M36poeHMTe TunoBe ca cm/iho TMnn3npaHM - Te He ce npeBptiuaT b int, ocBeH 

eKCn^MUMTHO. 

Eto npuMep KaK MO>Ke fla 6"bfle M3no/i3BaH flafleH M36poeH Tun: 



Days today = Days. Friday; 
if (today == Days. Friday) 

{ 

Console .WriteLine ( "flHec e neT"BK."); 

} 



KaKTO ce Bki>Kfla, MHCTaHunnTe Ha M36poeHMTe TunoBe MoraT fla npneMaT eflHa 

OT fleCJDMHMpaHMTe B TAX CTOMHOCTM. 

M36poeHMTe TunoBe MoraT fla ce i/i3no/i3BaT v\ KaTO cbBKyrmocT ot 6mtobm 
(fc/iaroBe npe3 aTpn6yTa [Flags]. Eto npuMep 3a M36poeH Tkin, komto MO>xe fla 
npneMa 3a ctomhoct KOM6i/iHaui/m ot flecJDMHupaHMTe b Hero KOHcraHTki: 
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[Flags] 
public enum FileAccess 

{ 

Read = 1, 

Write = 2, 

Execute = 4, 

ReadWrite = Read | Write 
} 



// 



Console . WriteLine ( 

FileAccess . ReadWrite | FileAccess . Execute) ; 

// The result is: "ReadWrite, Execute" 



KaKBO npeAcraB/iflBaT aTpn6yTMTe v\ KaK ce M3no/i3BaT me pa3r/ieAaMe no- 
AeTaM/mo b TeMaTa " Atpm6vtm ". 3acera Tpa6Ba p,a 3HaeM, ne npe3 tax MO>xe 
Aa ce acounupa AOirb/iHkiTe/ma MHCpopMauna kbm TunoBeTe. 

M3no^3BaHeTO Ha M36poeHM TunoBe ocurypaBa no-BMCOKO hmbo Ha a6crpaK- 
UMfl m no to3m Ha^MH cope KOfltT CTaBa no-pa36npaeM v\ no-/ieceH 3a nofl- 

AP"b>KKa. 

B .NET Framework wi/ipoKO ce M3no/i3BaT M36poeHM TunoBe. HanpuMep, v\3- 
6poeHMfl Tun connectionstate, HaMnpaiu ce b npocTpaHCTBO ot MMeHa 
system. Data, xapaKTepi/i3i/ipa cbCTOAHneTO Ha Bp"b3Ka KtM 6a3a ot flaHHM, 
c"b3flafleHa npe3 ADO.NET (3aflafleHO e v\ hmc/ioboto cbOTBeTCTBue Ha bcako 

eflHO OT CbCTOflHMflTa): 



public enum Connect 


ion 


State 


i 


Closed = 0, 
Open = 1, 
Connecting = 2, 
Executing = 4, 
Fetching = 8, 
Broken = 16 








} 











II ae ht m 4> m ioto p M 

MAeHTMCpMKaTopnTe b C# ce cbcroaT ot noc/ieflOBaTe/iHOcri/i ot 6yKBM, uncppn 
m 3HaK 3a noA^epTaBaHe KaTO BMHarn 3anonBaT c 6yKBa v\nv\ 3HaK 3a noA^ep- 
TaBaHe. B tax Ma/iKMTe v\ r/iaBHMTe 6yKBM ce pa3/ikmaBaT. MfleHTucpuKaTopnTe 
MoraT fla cbfltpaoT Unicode ci/imbo/im, HanpuMep: 



int ajia6ajia_nopTOKajia = 42; 
bool \ul027\ullaf = true; 
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Microsoft npenoptuBa ce cneflHaTa KOHBeHuna 3a MMeHyBaHe: 

- PascalCase - 3a i/iMeina Ha K/iacoBe, npocrpaHCTBa ot MMeHa, CTpyKTypn, 

TkinOBe, MeTOflM, CBOMCTBa, KOHCTaHTM 

- camelCase - 3a MMeina Ha npoMeH/iMBM v\ napaMeTpn 

BtnpeKM, ne e B"b3MO>KHO, He ce npenoptuBa fla ce i/i3no/i3BaT MfleHTnc|DMKa- 
Topn Ha Kkipw/ikiua v\nv\ flpyra a36yKa, pa3/iMHHa ot /laTMHCKaTa. 

fleK/iapauMM 

fleK^apaunnTe Ha npoMeH/iMBM b C# MoraT fla ca hako/iko BMfla (nonTM KaTO b 
C+ + , Java i/i Delphi) - ziOKa/iHi/i npoMeH/ii/iBM (3a flafleH 6/iok), n/ieH-npoMeH- 
/imbm Ha Tuna v\ KOHcraHTM. Eto npuMep: 



int count; 
string message; 


H^eH-npoMeH^MBMTe 


MoraT fla 


MMaT 


MOflM 


CJDMKaTOpM, 


Han 


puMe 


p: 


public static int 


mCounter; 













KOHCTaHTM 

KOHCTaHTMTe B C# 6MBaT flBa BMfla - KOHCTaHTM, KOMTO npneMaT CTOMHOCTTa 

cm no BpeMe Ha KOMnw/iauwfl (compile-time KOHCTaHTM) v\ TaKMBa, komto 
no/iynaBaT ctomhoct no BpeMe Ha M3n"b/iHeHkie Ha nporpaMaTa (runtime 

KOHCTaHTM). 

Compile-time KOHcraHTM 

Compile-time KOHcraHTkiTe ce fleK^apupaT etc 3ana3eHaTa flyMa const. Te 
3afl"b^>KMTe^HO ce kiHMu.ua/iM3MpaT b MOMeHTa Ha fleK^apupaHeTO mm m He 
MoraT fla ce npoMeHAT cnefl TOBa. Te pea/iHO He cbiuecTByBaT KaTO npoMeH- 
/imbm b nporpaMaTa. no BpeMe Ha KOMnM/iau.Msi ce 3aMecTBaT etc CTOMHOCira 
mm. HanpMMep: 



public const double PI = 3.1415926535897932; 
const string COMPANY_NAME = "MeHTe Co$t"; 



Runtime KOHcraHTM 

Runtime KOHCTaHTMTe ce AeK/iapMpaT KaTO no/ieTa c MOflMCJDMKaTopa readonly. 
npeflcraB/isiBaT no/ieTa Ha TMna, komto ca caMO 3a neTeHe. MHMu.Ma/iM3MpaT ce 
no BpeMe Ha M3n"b/iHeHMe (b MOMeHTa Ha fleK/iapMpaHe m/im b KOHCTpyKTopa 
Ha TMna) m He MoraT fla ce npoMeHAT cnefl KaTO BeflH"b>K ca MHMUMa^M3MpaHM. 
HanpMMep: 



public readonly DateTime NOW = DateTime . Now; 
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OnepaTopu 

OnepaTopnTe b C# ca mhoto 6/im3km ao onepaTopnTe b C++ v\ Java v\ MMaT 
cbLUMTe AewcTBue m npnopnTeT. Te 6nBaT: 

- ApMTMeTM4HH: +, -, *, /, %, ++, — 

- JlorwueCKI/i: &&, ||, !, A , true, false 

- no6nTOBM onepaunn: &, |, A , ~, «, » 

- 3a cnenBaHe Ha cmmbo/ihm HM30Be: + 

- 3a cpaBHeHne: ==, • = , <, >, <=, >= 

- 3a npucBOABaHe: =, +=, -=, *=, /=, %=, &=, | = , A =, «=, »= 

- 3a pa60Ta C TkinOBe: as, is, sizeof, typeof 

flpyrn: . , [] , () , ?: , new, checked, unchecked, unsafe 

B C# onepaTopnTe MoraT fla ce npeflecpMHupaT. B TeMaTa " Q6eKTHO-opneHTM- 
paHO nporpaMnpaHe b .NET " me bmamm KaK touho CTaBa TOBa. 

M3pa3M (expressions) 

nporpaMeH koa, komto ce M3HMC/i*iBa ao i-mKaKBa ctomhoct, ce HapMna M3pa3 
(expression). M3pa3MTe b C# MMaT CMHTaKCuca Ha C++ v\ Java. HanpuMep: 



a = b = c = 20; // M3pa3 etc ctomhoct 20 
(a+5 ) * ( 32-a) %b // M3pa3 c ywcjioBa ctomhoct 
"ajia" + "6ajia" // CMMBOJieH M3pa3 (string) 
Math . Cos (Math . PI/x) // M3pa3 c peajiHa ctomhoct 
typeof (obj) // M3pa3 ot Tun System. Type 
(int) arr[idxl] [idx2] // M3pa3 ot Twn int 
new Student ( ) // M3pa3 ot Tun Student 
(currentValue <= MAX_VALUE ) // 6yjieB M3pa3 



nporpaMHM KOHCTpyKLfiiii (statements) 

nporpaMHMTe kohctpvkumm (statements) MMaT CMHTaKCuca Ha C++ v\ Java. Te 
6kiBaT HflKO/iKO BMAa: 

E/ieMeHTapHii nporpaMHM kohctpykujmm 

E/ieMeHTapHMTe nporpaMHM kohctpykumm ca HaM-npocTMTe e/ieMeHTM Ha npor- 
paMaTa. HanpMMep: 



// npMCBOSBaHe (<npoMeHJiMBa> = 


= <M3pa3>) 


sum = (a+b) /2; 




// M3BMKBaHe Ha MeTOfl 
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PrintReport (report) ; 






// cbSflaBaHe Ha o6eKT 






student = new Student ( "CBeTJiMH HaKOB", 


3, 


42 68 8) ; 



CbCTaBHM KOHCTpyKMMM 

CtCTaBHMTe nporpaMHM kohctpykumm ce cbcroflT ot hako/iko flpyrn kohctpyk- 
umm, orpaAeHM b 6/iok. HanpuMep: 



{ 

Report report = GenerateReport (period) ; 

report . Print ( ) ; 
} 



nporpaMHM KOHCTpyKMMM 3a ynpaB/iemie 

KoHCTpyKUMMTe 3a ynpaB^eHne, KaKTO b noBeneTO e3nun 3a nporpaMnpaHe, 
6nBaT yc/iOBHi/i kohctpykumm, kohctpykumm 3a UMKb/i, 3a npexofl m t. h. B C# 

CMHTaKCMCtT Ha Te3M KOHCTpyKUMM e MHOTO 6/lM3"bK flO CMHTaKCMCa Ha C++ M 

Java. 

ycsiOBHM kohctpykumm (conditional statements) 

YC/lOBHMTe KOHCTpyKUMM B C# Ca if, if-else M switch. TeXHMflT CMHTaKCMC e 

eAHaKtB etc CMHTaKCMCa mm b C, C++ m Java. 

if m if-else KOHCTpyKUMMTe 3a pa3/iMKa ot C m C++ MoraT fla npMeMaT 
eAMHCTBeHO 6y/ieBO yc/iOBMe. He ca no3BO/ieHM ue/ionMC/ieHM ctomhoctm, 
komto fla Mrpa^T po/i^Ta Ha true, aKO ca pa3/iMHHM ot o m false - MHane. Eto 
hako/iko npMMepa 3a yc/iOBHa KOHCTpyKUMM: 



if (orderltem. Ammount > ammountlnStock) 

MessageBox . Show ( "Not in stock!", "error") ; 

(Valid (order) ) 
ProcessOrder (order ) ; 
else 

MessageBox . Show ( "Invalid order!", "error") ; 



Hobo b switch KOHcrpyKUMHTa 3a pa3/iMKa ot C m C++ e, ne no3BO/iHBa 
M3pa3"bT, no komto ce ocbiuecTBABa yc/iOBMeTO, fla 6"bfle ot TMn string m/im 
enum. HanpMMep: 
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switch (characterCase) 

{ 

case CharacterCasing . Lower : 










text = text . ToLower ( ) ; 






break; 






case CharacterCasing . Upper : 






text = text . ToUpper ( ) ; 






break; 






default : 






MessageBox . Show ( "Invalid 


case ! " , 


"error" ) ; 


break; 
} 







KoHcrpyKui/mTa switch ce pa3/ii/maBa ot pea/iM3au.M*iTa cm b C+ + . B C# He ce 
pa3peiuaBa "nponaflaHe" (fall-through). riponaflaHeTO b switch KOHcrpyK- 
UMMTe MO>Ke fla flOBefle ,qo rpeujKM. He3aBMCMMO ot yqo6cTBaTa, komto 
npefl/iara Ta3M bbsmokhoct, AH3aMHepnTe Ha e3MKa C# ca npeu.eHM/iM, ne 
pucKtT 3a rpeujKa nopaflu nponycKaHe Ha break e no-ro/iflM, 3aTOBa BceKM 
case eTMKeT Tpa6Ba 3afl"b/i>KMTe/iHO fla 3aB"bpujBa c break. 

KoHCTpyKLjMM 3a noBTopeHwe m uhki>ji 

KoHCTpyKUMMTe 3a noBTopeHne (iteration statements) ca for-u.MK"b/i, whiie- 

U.MK"b/l, U.MK"b/l do-while M U.MK"b/l foreach - 3a 06pa60TKa Ha KO/ieKU.MM. 

TexHMAT CMHTaKCuc e eflHaKtB etc CMHTaKCuca mm b C, C++ m Java. 

M3K/lK)HeHkie npaBM foreach U.MK"b/l"bT, KOMTO HflMa eKBMBa^eHT B C M C+ + . 

Eto hako/iko npMMepa: 
ripMMep 3a for-u.MK"b/i: 



// 


OTneyaTBaMe ywcjiaTa 


OT 


1 


no 


100 


I'l 


TexHHTe 


KBa 


HP 


aTM 


for (int 


1=1; i<=100; 


i++) 


















\ 


int 12 


= i*i; 




















} 


Consol 


e . WriteLine (1 


+ " 


* 


II 


+ 1 


+ 


ii — ii _i_ 


12) 







ripMMep 3a while-U.MK"b/i: 



// M3ywcjiflBaMe result = 


a A b 


result = 1; 




while (b > 0) 




{ 




result = result * a; 




b — ; 




} 





ripMMep 3a U.MK"b/l do-while: 
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// yeTeM cmmbojim flo jocTMraHe Ha Kpaw Ha pen 
do 

{ 

ch = ReadNextCharacter ( stream) ; 

} 

while (ch != '\n'); 



OnepaToptT foreach e npn/io>KMM 3a MacuBM, KO/ieKUMM v\ Apyrn TunoBe, 
komto noAA"bp>KaT MHTepc|Dekica iEnumerabie v\nv\ MMaT MeTOA 3a M3B^M4aHe 
Ha MTepaTop (enumerator). 

ripMMep 3a UMKb/1 foreach: 



string [] names = GetNames ( ) ; 

// OraeiaTBaMe bcw^rm ejieMeHTM Ha MacwBa names 
foreach (string name in names) 

{ 

Console . WriteLine (name) ; 

} 



KoHCTpyKLjMM 3a npexoA 

KOHCTpyKUMMTe 3a npexOA B C# Ca: break, continue - KOMTO Ce M3nO/13BaT B 

Umk/im, goto - 3a 6e3yc/iOBeH npexoA h return - 3a BptiuaHe ot MeTOA- Te 
pa6oTAT no Cbiuna HanMH, KaTO b C, C++ v\ Java. 

ripuMep 3a M3no/i3BaHe Ha KOHcrpyKUMHTa break: 



// TtpcMM no3Mi_tMflTa Ha flajeH ejieMeHT target b MacMBa a[^ 

int position = -1; 

for (int i=0; i<a. length; i++) 

{ 

if (a[i] == target) 

{ 

position = i; 
break; 
} 
} 
return position; 



KoHCTpyKUMM 3a ynpaB/ieHMe Ha M3KJiK>HeHM$iTa 

KOHCTpyKUMMTe 3a ynpaB^eHMe Ha M3K/iioneHMflTa b C# ca: throw - 3a 
npeAM3BMKBaHe Ha M3K/iK>neHMe, try-catch - 3a npMXBaiuaHe Ha M3K/iK)ne- 
HMe, try-finally - 3a CMrypHO M3n"b^HeHMe Ha 3aB"bpujBaiua ceKUMa m try- 
catch-finaiiy - 3a npMXBaiuaHe Ha M3K^K)4eHMe etc 3aB"bpujBaiua ceKUMfl. 

ripMMep 3a npeAM3BMKBaHe m npMXBaiuaHe Ha M3K/iK>neHMe: 
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// . . . 

public static void ThrowException ( ) 

{ 

// . . . 

throw new System. Exception () ; 
} 

// . . . 
public static void Main ( ) 

{ 

try 

ThrowException ( ) ; 
catch (System. Exception e) 

// . . . 
finally 

// . . . 
} 



MeTOfl"bT ThrowException ( ) npeflkl3BMKBa l/l3K/lK)neHI/ie OT Tkin Exception, 

KoeTO MO>Ke fla 6"bAe npuxBaHaTO, aKO cpyHKunaTa, koato ro npeflM3BMKBa, ce 
HaMkipa b try-catch 6/iok. B TaicbB cnynai/i MO>Ke fla ce M3B"bpiuaT fleMCTBua b 

catch 6/lOKa, B 3aBMCMMOCT OT MHCpOpMaUMflTa, KOflTO HOCM TOBa M3K/lK>HeHI/ie. 
KOHCTpyKUMMTe try-finally M try-catch-finally ce M3nO/13BaT Hatf-Bene 

3a ocBo6o>KflaBaHe Ha pecypcn, komto ce M3no/i3BaT b ta/ioto mm. He3aBMCMMO 
fla/iki B"b3HMKHe M3K/iK>neHi/ie npi/i pa6oTaTa c flafleH pecypc, tom Tpa6Ba fla 
6"bfle ocBo6ofleH HaKpaa - TOBa o6mkhob6ho ce npaBM bbb finally 6/iok, 
komto ce i/i3n"b/iHflBa He3aBMCMMO fla^n ce MkmaBa npe3 catch 6/iOKa. B/iokvt 

finally ce kl3n"b/lHflBa flOpn M fla kIMa return B catch kl/ll/l try 6/lOK. 

B TeMaTa " YnpaB^eHne Ha i^K/iionei-maTa b .NET " me pa3r/ieflaMe noflpo6HO 
pa6oTaTa c v\3Kj\\oneHv\s\ , TexHMTe oco6eHOcm v\ npenoptKMTe 3a npaBM/iHa 
pa6oTa c tax. 

Cneijiia/iHii kohctpykllmm 

Cneuna^HMTe KOHCTpyKunn b C# ca: lock - 3a CMHxpoHM3npaHO M3n"b/iHeHMe, 

checked, unchecked - 3a KOHTpo/1 Ha apMTMeTM4HMTe npeiTb/lBaHklfl, unsafe - 

3a flupeKTeH flocrbn ao naMeira npe3 yKa3aTe/ii/i, fixed - 3a cpMKCupaHe Ha 
MecTono^o>KeHMeTO b naMeira npn pa6oTa c HeynpaB/iflBaH koa. 
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KoMeHTapii b nporpaMaTa 

KoMeHTapnTe 6nBaT ABa bv\p$ - KOMeHTap 3a nacr ot nporpaMeH peA h 6/iokob 
KOMeHTap. 

Eto npuMep 3a KOMeHTap Ha eAHH peA: 



Order orders []; // C r bfl r bp5Ka bchikm nop'biKM Ha noTpe6wTejiH 



Eto npuMep v\ 3a 6/iokob KOMeHTap: 



/* M3TpnBaMe BcwyKM nop'byKM, 3a komto hakom apTMKyji He 
e HajiwyeH b HeofixoflMMOTO KOJiM^ecTBO. M3TpnBaHe peajiHO 
He ce M3B r bpmBa, a caMO ce npoiieHS CTaTyca Ha Canceled */ 
foreach (Order order in customer . Orders ) 

{ 

if ( ! AllltemsInStock (order) ) 

{ 

order. Status = OrderStatus . Canceled; 

} 
} 



BXOfl 11 M3XOA OT KOH30/iaTa 

B .NET Framework 3a bxoa h m3xoa ot KOH30/iaTa ce i/i3no/i3BaT CTaHAapTHM 
K/iacoBe ot BCL (Base Class Library). BxoA"bT v\ M3X0A"bT ot KOH30/iaTa ce 
ocbiuecTBABaT npe3 K/iaca console, HaMnpaiu ce b npocTpaHCTBO ot MMeHa 

System. 

K/iacvr system. console npeAOcraBfl ocHOBHaTa c|DyHKUMOHa/iHOCT, ot kohto 
ce Hy>KAaaT KOH30/iHkiTe npw/io>KeHi/m (console applications), komto neTaT i/i 
nuiuaT Ha eKpaHa. Ako KOH30/iaTa He cbiuecTByBa (HanpuMep b Windows 
Forms v\ ye6-6a3npaHMTe npn^OKeHna), nucaHeTO b KOH30/iaTa HAMa HkiKaKbB 
ec|DeKT m He ce npeAH3BMKBaT ki3K/iioneHi/ifl. 

Bcako koh30/iho n p w /i owe h m e npn crapTwpaHe no/iynaBa ot onepaunoHHaTa 
cucTeMa Tpn CTaHAapTHM noTOKa - 3a bxoa, m3xoa h 3a rpeujKM. ripn 
M3n"b^HeHne ot KOH30/iaTa Te3M Tpn noTOKa aBTOMaTMUHO ce acounnpaT etc 
caMaTa Hea. 3a Aocrbn ao craHAapTHi/m bxoa, CTaHAapTHM^ m3xoa h craHAapT- 
HMfi M3XOA 3a rpeujKM b .NET Framework ce M3no/i3BaT CBOMCTBaTa in, out v\ 
Error Ha K/iaca Console. 

Bxoa ot KOH30/iaTa 

BxoA"bT ot KOH30/iaTa ce ocbiuecTBABa npe3 ABa MeTOAa Ha K/iaca console - 

Read() M ReadLine ( ) . MeTOA"bT Read() neTe eAHHkmeH CMMBO/1 OT CTaHAapT- 

HM5i bxoa n ro Bptiua KaTO int ctomhoct v\i\v\ Bptma -l, aKO HflMa noBene 

CMMBO/lkl. MeTOA"bT ReadLine ( ) neTe Ufl/1 CMMBO/ieH peA H Bptiua string kl/lkl 
CTOMHOCT null aKO e AOCTHTHaT Kpafl Ha BXOAa. 
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M flBaTa MeTOfla ca cmhxpohhm (6/iOKwpamn) onepaunn t. e. npn M3BMKBaHe 
6/iOKkipaT, AOKaTO He 6"bAe nponeTeH HAKaKbB cmmbo/i (pefl). 

MeTOAtT Read() MMa eflHa oco6eHOCT - tom He Bptiua ynpaB/ieHkieTO cnep, 
BceKM BtBeAeH cmmbo/i, a Bptiua nponeTeHi/ue cmmbo/im HaBeAHtw eAHH cnep, 
Apyr eABa cnep, KaTO ce HaTMCHe [Enter], no Ta3M npwuwHa to3m MeTOA He e 
yAo6eH 3a MHTepaKTMBeH bxoa ot K/iaBi/iaTypaTa npn koh30/ihi/i npn^OKeHMa. 

Bxoa ot KOH3o;iaTa - npiiMepM 

Eto eAMH npuMep 3a M3no/i3BaHeTO Ha MeTOAa Read() : 



while (true) 

{ 

int i = Console . Read () ; 
if (i == -1) 

{ 

break; 

} 

char c = (char) i; 

Console. WriteLine ("Echo: {0}", c); 
} 



B npaKTMKaTa 3a B"bBe>KAaHe Ha ctomhoctm ot KOH30/iaTa no-necro ce M3no/i- 
3Ba MeTOAtT ReadLineO . Eto npwMep 3a HeroBaTa ynoTpe6a: 



string s = Console . ReadLine () ; 

Console .WriteLine ( "You enetered: {0}", s) 



M3XOfl KbM KOH30/iaTa 

M3X0A"bT KtM KOH30^aTa ce octiuecTBABa npe3 ABa MeTOAa Ha K/iaca console 
- write (...) m WriteLine (...) , komto nenaTaT Ha KOH30/iaTa noAaAeHMTe ioto 
napaMeTpn ashhm, c pa3/ikiKaTa, ne WriteLine (...) npeMkmaBa Ha hob peA 
cnep, KaTO OTnenaTa TeKCTa. MeTOAMTe npneMaT string, int, float, double v\ 
Apyrn TunoBe ashhh. 

write (...) m WriteLine (...) npneMaT m napaMeTpwuHki cpopMaTupaiuM HM30Be, 
komto no3BO^ABaT nenaTaHe Ha TeKCT npe3 Lua6/iOHM, komto ce noirb/iBaT ot 
noAaAeHMTe napaMeTpn. Ha cpopMaTupaiunTe HM30Be me o6"bpHeM cneuwa/iHO 
BHMMaHne b TeMaTa " Cmmbo^hm HM30Be ". 

M3XOA Ha KOH30/iaTa - npiiMep 

Eto eAMH npuMep 3a bxoa h m3xoa ot KOH30/iaTa, komto M/iK>CTpi/ipa v\ v\3uon- 
3BaHeTO Ha cpopMaTupaiun HM30Be: 



int a = Int32 . Parse (Console . ReadLine ()) ; 
int b = Int32 . Parse (Console . ReadLine ()) ; 
Console. WriteLine ("{ 0} + {1} = {2}", a, b, a+b) 
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// 


(BMeXflaMe CBOTBeTHO 


2 m 3 


KaTO 


bxojj; 


OT K0H30JiaTa) 


// 


PesyjiTaT: 2 + 3 = 5 












Console . WriteLine ( 














"flHec e { :dd.MM. yyyy} r.", 


DateTime . 


Now) ; 




// 


PesyjiTaT: flHec e 13. 


05.2004 


r . 








Console .WriteLine ( "L[eHa 


: {0,12 


:C}", 


27) 


• 




// 


Pe3yjiTaT: L[eHa : 


27, 00 jib 








// 


(TOyHMHT $OpMaT 3aBMCM OT TeKyiiiM 


Te e3MKOBM 


HaCTpOMKM) 


string name = Console. R 


eadLine 


(); 








Console .WriteLine ( "Xew, 


{ } , yactT 


e {1 


:HH:mm} 


1 " 
i 




name, DateTime . Now) ; 












// 


(B'bBeacflaMe "HaKOB") 












// 


Pe3yjiTaT: Xew, HaKOB 


, yacM 


e 16 


:43! 







fle6i»repi»T Ha Visual Studio .NET 

Cera me ki/uocrpkipaMe KaK ce M3no/i3Ba fle6"brep"bT Ha Visual Studio .NET. IHe 
noKaxeM nocraBHHe Ha Torno 3a cnnpaHe (breakpoint), M3n"b/iHeHMe Ha npor- 
paMaTa b fle6"br pe>KMM, npoc/ieAflBaHe Ha M3n"b/iHeHneTO Ha nporpaMaTa v\ 
cnep,eue Ha CTOMHOCTMTe Ha npoMeH/ikiBMTe no BpeMe Ha i/i3n"b/iHeHkie. 

IHe cm nocTaBMM 3a 3aAana p,a HanmueM nporpaMa, koato HaMupa bcmukm 
Tpnunc|DpeHM nwc/ia, cyMaTa ot u.m$>pwTe Ha komto e croi/iHOCTTa 25. Mo>xeM ,qa 
peujMM 3aAa4aTa no cneAHi/m Hankm: 



Digits . cs 



using System; 

public class Digits 

{ 

static void Main ( ) 

{ 

for (int dl=l; dl<=9; dl++) 

{ 

for (int d2=0; d2<=9; d2++) 

{ 

int d3 = 25 - dl - d2; 

if ( (d3 >= 0) && (d3 <= 9) ) 

{ 

int n = dl*100 + d2*10 + d3; 
Console .WriteLine (n) ; 
} 
} 
} 
} 
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} 



3a fla npocneAMM i/i3n"b/iHeHkieTO Ha npuMepHaTa nporpaMa, me M3n"b/iHHM 
c/ieAHMTe CTbnKn: 

1. CTapTupaMe Visual Studio .NET. 

2. Cb3flaBaMe hobo koh30/iho npi/i/io>KeHi/ie c MMe Digits. sin. B"bBe>KflaMe 
b Hero cope KOfla ot npuMepa Digist.cs. 

3a fla ro KOMnw/iwpaMe HaTMCKaMe [Shift] + [Ctrl] + [B]. 



3. 
4. 



C/iaraMe touio Ha npeicbCBaHe (breakpoint) c MMUJKaTa Btpxy ntpBua 
pefl ot HaM-B"bTpeujHMfl nporpaMeH 6/iok (mpaKBaMe Ma/iKO b/iabo ot 
caMMfl pefl m pefltT ce MapKupa no cneuwcpwueH HanwH): 



if (<d3 >= 0) && (d3 <= 9) ) 

{ 



.nt n = dl ■ 



Console . UriteLine( n) ; 



} 



5. CrapTkipaMe nporpaMaTa ot cbOTBeTHwa 6yTOH 3a crapTkipaHe ot /ieH- 
TaTa c MHCTpyMeHTM Ha Visual Studio .NET. nporpaMaTa me 3anonHe fla 
ce M3n"b/iHABa v\ KoraTO ce flocTurHe pefla c TOUKaTa Ha npeicbCBaHe, 
Visual Studio .NET me enpe ki3n"b/iHeHkieTO v\ u\e B/ie3e b fle6"br pe>KMM. 

6. Ot MeHKDTO Debug MOxeM fla pa3r/ieflaMe no-MHTepecHMTe cpyHKu.nn Ha 
fle6"brepa Ha Visual Studio .NET. Mo>xeM fla flo6aBMM toukm Ha npeicbc- 
BaHe (breakpoints), fla c/ieflkiM CTOMHOCTMTe Ha npoMeH/ikiBkiTe, fla 
npoc^eflflBaHe Ha ki3n"b/iHeHi/ieTO Ha KOfla no pa3/iwneH HanwH (Step 
Into, Step over, Step out), fla flo6aBMM npoMeH/ikiBki 3a cnep,eue 
(Add Watch), fla cneflMM CTeKa 3a i/i3n"b/iHeHkie Ha nporpaMaTa v\ t.h. 
MoxeM fla pa3r/ieflaMe npeflcraBHHeTO Ha npoMeH/ikiBMTe b naMeTTa - 
KaTO M36epeM Debug | Windows | Memory. Mhoto no/ie3eH e v\ 
npo3opeu"bT Command Window, b komto He caMO MO>Ke fla ce bmam 
ctomhoct Ha npoMeH/ikma b fle6"br pe>KMM, ho m fla ce M3n"b/iHn HAKaKbB 
MeTOfl m fla ce bmam BtpHaTaTa ot Hero ctomhoct. C [Shift] + [F9] npn 
MapKupaHa npoMeH/ii/iBa MO>Ke fla ce M3BMKa npo3opeu 3a HeMHOTO 
Ha6/iK)fleHne (Quick Watch). 

To^KMTe Ha npeKtCBaHe MoraT fla 6"bflaT acounnpaHM c HAKaKBO yc/iOBkie 
(conditional breakpoints) v\ fla cnnpaT i/i3n"b/iHeHkieTO Ha nporpaMaTa caMO aKO 
TOBa yc/iOBkie e ncTMHa. 

Eto KaK H3Me)Kfla pa6oTHOTO npocrpaHCTBO Ha Visual Studio .NET no BpeMe 
Ha npoc^eflflBaHe Ha i/i3n"b/iHeHi/ieTO Ha nporpaMaTa cnefl cnnpaHe b TOUKaTa 
Ha npeKtCBaHe v\ npeMi/maBaHe KbM c/ieflBamnfl onepaTop c [F10]: 
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ft Digits - Microsoft Visual C:# .NET [break] - Digits .cs 



File Edit View Project Build Debug Tools ReSharper Window Help 
-fe-^yS,!, H | ► Debug ' & ne 



^1qJj<j 



■J> fa t- <*-] Hex 51 



Digits.cs | 

^Digits 



~2J |i*Main() 






using System; 

B public class Digits 
{ 

static void Main( ) 
{ 

for ( int dl=l; dl<=9 ; dl++) 



for (int d2 = 0; d2<=9; d2++) 
{ 

int d3 = 25 - dl - d2; 

if ((d3 >= 0) Si (d3 <= 9)) 

{ 



int n = dl*100 + d2*10 + d3 



Console . IJriteLine( n) ; 



^L 



I Solution Explorer - Digits 



t x| 



e \m b a 



«g Solution 'Digits' (1 project) 
S- IP Digits 

H- (si References 
B Digits.cs 



iflNew | X 
Name 



pi ffl 



Cond 



• i 



i (no c 



9 x| 



? X Call Stack 



Name 



Value 



Name 



dl 
d2 
d3 
n 



17 

9 

g 

799 



c|> Digits, exe!Digits,Main() Line 15 
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MHCTpyMeHTi>T ILDASM 

BcflKa nporpaMa Ha C# ce KOMnn/iupa ro Me>KAHHeH e3MK IL (Intermediate 
Language). Microsoft npeAOcraBfl craHflapTeH kmcrpyMeHT 3a pa3r/ie>KflaHe Ha 
to3m, reHepupaH ot KOMnw/iaTopkiTe Ha C#, koa. ToBa e MHcrpyMeHTbT 
Microsoft .NET Framework Disassembler (ILDASM). C Ta3M AeaceM6/iw- 
paiua nporpaMa MO>KeM p,a otbopmm bcako .NET aceM6/iw v\ p,a pa3r/ieAaMe 
HeroBMTe npocTpaHCTBa ot MMeHa, K/iacoBe, TunoBe v\ koa. 

1/lHcrpyMeHTbT iidasm.exe e CTaHflapTHa nacr ot Microsoft .NET Framework 
SDK. 06nKHOBeHO .NET Framework SDK MflBa 3aeflHO c Visual Studio .NET v\ 
ce HaMkipa B AHpeKTOpklfl C:\Program Files\Microsof t Visual Studio 
.net 2003\SDK\vi.i\Bin. HeKa ki/uocrpi/ipaMe KaK ce M3nO/13Ba TOM. 3a 
u,e/iTa Tpa6Ba p,a M3n"b/iHkiM cneAHi/iTe CTtnKn: 

1. CrapTwpaMe KOMaHflHua MHTepnpeTaTop ond.exe: 



Start | Programs | Accessories | Command Prompt 
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2. OTMBaMe b AnpeKTopuflTa, KtAeTO ce HaMupa KOMrm/iwpaHaTa npor- 
paMa, HanpuMep, nporpaMaTa ot npeflxoAHna npwMepDigits.exe: 



cd "C: \DotNet-course-lectures\Lecture-2-Introduction-to- 
CSharp\Demo-3-Digits\bin\Debug" 



3. M3BMKBaMe ot KOMaHAHaTa ^MHMfl MHCTpyMeHTa ILDASM (ildasm.exe) v\ 
My noflaBaMe ioto napaMeTbp KOMnw/ikipaHaTa nporpaMa Digits.exe: 



ildasm Digits.exe 



4. HaBurnpaMKM no fltpBOTO, KoeTO ILDASM noKa3Ba 3a aceM6/ikiTO 

Digits.exe, MO>KeM Rd BMAMM KaK M3Me>Kfla MSIL KOA"bT 3a KOHCTpyK" 

Topa Ha K/iaca Digits m 3a MeTOfla My Main() : 
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XML flOKyMeHTauMJi b C# 

XML flOKyMeHTaunflTa b C# nporpaMMTe npeAcraB/iflBa cbBKyrmocT ot KOMeH- 
Tapn, 3ano4Baiun c ///. Tn MO>xe fla cbAtpao pa3/ikmHki XMLTaroBe - Hanpn- 
Mep, Tar onucBaiu BptiuaHa ctomhoct Ha MeTOA, Tar 3a npenpaTKM kbm Apyrn 
MeTOAM m AP- KaTO v\p,es\ XML AOKyMeHTau,i/mTa npi/i/ii/ma Ha JavaDoc b Java. 

XML AOKyMeHTaunflTa 3HannTe/iHO y/iecHHBa noAAP"b>KKaTa - AOKyMeHTau,i/mTa 
e nacr ot KOAa, a He ctom bbb BtHweH cpaw/i. noAA'bpao ce ziecHO v\ no/i3aTa 
ot Hea e BMAMMa oiue npn pa3pa6oTKaTa Ha npw/io>KeHi/ieTO - Visual Studio 
.NET noi<a3Ba KpaTKOTO onucaHne Ha AaAeH MeTOA, aKO tom e AOKyMeHTupaH 
npe3 BrpaAeHaTa XML AOKyMeHTauna, npn 3aAewcTBaHe Ha IntelliSense. C# 
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KOMnki/iaTop"bT MO>Ke fla M3B/iwna XML AOKyMeHTauMsrra KaTO XML cjDaM/i 3a no- 
HaTaTtujHa o6pa6oTKa. 

Eto npuMep 3a M3no/i3BaHe Ha XML flOKyMeHTauna: 



/// <summary> 

/// The main entry point for the application. 

/// </summary> 

/// <param name="args">The command line arguments</param> 

static void Main ( string [ ] args) 

{ 

// . . . 
} 

/// <summary>Calculates the square of a number</summary> 

/// <param name="num">The number to calculate</param> 

/// <returns>The calculated square</returns> 

/// <exception cref="Overf lowException">Thrown when the 

/// result is too big to be stored in an int</exception> 

/// <seealso cref="System. Int32 " /> 

public static int square (int num) 

{ 

// . . . 
} 



TaroBe b XML flOKyMeHTauiiflTa 

Eto no-Ba>KHMTe TaroBe, M3no/i3BaHki b XML flOKyMeHTaunaTa b C#: 

- <summary>...</summary> - KpaTKO OnucaHkie 3a KaKBO ce OTHaCfl flafleH 

Tun, MeTOfl, cbomctbo m t.h. Visual Studio .NET noi<a3Ba TOBa onucaHne 
npn 3aAekicTBaHe Ha IntelliSense. 

- <remarks>...</remarks> - nOflpo6HO OnucaHkie Ha flafleH TMn, MeTOA, 

cbomctbo m t.h. Visual Studio .NET noKa3Ba TOBa onucaHne b o6/iacn"a 
Object Browser. 

- <param name="...">...</param> - OnucaHMe Ha eflMH OT napaMeTpwTe Ha 
flafleH MeTOfl. 

- <returns>...</returns> - OnucaHMe Ha BptlflaHaTa OT flafleH MeTOfl 
CTOMHOCT. 

- <exception cref =" ..." >...</exception> - OnucaHMe Ha kl3K/lK)neHMe, 

KoeTO MO>Ke fla B"b3HMKHe b flafleH MeTOfl. 

- <seealso cref="..."/> - npenpaTKa K"bM MHCJDOpMaUMfl, CB"bp3aHa c 

TeKymoTO onucaHne. 

- <vaiue>...</vaiue> - onucaHne Ha cbomctbo (property). 
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|/l3BJiMHaHe Ha XML flOKyMeHTaijMfi ot C# cope koa 

Cera me noKaweM KaK npe3 C# KOMnw/iaTopa MO>xe p,a ce ki3B/iene AOKyMeH- 
TaunflTa ot C# cpai/i/i b OTfle/ieiH XML cpaw/i. HeKa MMaMe cneflHaTa nporpaMa 
Ha C#, koato M3no/i3Ba XML AOKyMeHTauna: 



MainClass . cs 



using System; 

namespace XMLCommentsDemo 

{ 

/// <summary> 

/// MainClass is a sample illustrating how to use XML 

/// documentation in C# . 

/// </summary> 

class MainClass 

{ 

/// <summary>Calculates the square of a number</summary> 

/// <param name="num">The number to calculate</param> 

/// <returns>The calculated square</returns> 

/// <exception cref="Overf lowException">Thrown when the 

/// result is too big to be stored in an int</exception> 

/// <seealso cref="System. Int32 " /> 

public static int Square (int num) 

{ 

checked 

{ 

return num*num; 

} 
} 

/// <summary> 

/// The main entry point for the application. 

/// </summary> 

/// <param name="args">The command line arguments</param> 

static void Main ( string [ ] args) 

{ 

Console. WriteLine ("3*3 = " + Square (3)); 

} 



} 



) 



3a fla i/i3B/ieneM flOKyMeHTaunaTa ot Ta3M nporpaMa, Tpa6Ba fla ki3n"b/iHMM 
c^eflHMTe CTbnKn: 

1. CTapTupaMe KOMaHAHna MHTepnpeTaTop cmd.exe: 



Start | Programs | Accessories | Command Prompt 
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2. OTMBaMe b flupeKTopuflTa, KtfleTO ce HaMupa cope KOfla Ha nporpaMaTa. 

HeKa Tfl e Demo-6-XML-Comments: 



cd "C: \DotNet-course-lectures\Lecture-2-Introduction-to- 
CSharp\Demo- 6 -XML-Comments" 



3. M3BMKBaMe KOMnn^aTopa Ha C#, 3a na KOMnw/ikipa (fcaw/ia 
Mainciass.es, KaTO My 3aAaBaMe onunflTa 3a n3B/iwnaHe Ha XML AOKy- 
MeHTaunflTa b OTfle/ieH cfjaM/i : 



esc MainClass.es /doc : MainClassComments . xml 



4. OTBap^Me no/iyneHkia .xml dpawn c Internet Explorer, 3a fla pa3r/ieflaMe 
ctAtpxaHneTO My. 

Eto KaK no/iyneHkisiT XML <fcaM/i: 



MainClassComments . xml 



<?xml version="l. 0"?> 
<doc> 

<assembly> 

<name>MainClass</name> 
</assembly> 
<members> 

<member name="T : XMLCommentsDemo .MainClass"> 
<summary> 

MainClass is a sample illustrating how to use XML 
documentation in C# . 
</summary> 
</member> 

<member name="M: XMLCommentsDemo .MainClass . Square ( 
System. Int32) "> 
<summary>Calculates the square of a number</summary> 
<param name="num">The number to calculate</param> 
<returns>The calculated square</returns> 

<exception cref="T : System. Overt lowException">Thrown when 
the result is too big to be stored in an int</exception> 
<seealso ere f = "T : System. Int32"/> 
</member> 

<member name="M: XMLCommentsDemo .MainClass .Main ( 
System. String [] ) "> 
<summary> 

The main entry point for the application. 
</summary> 

<param name="args">The command line arguments</param> 
</member> 
</members> 
</doc> 
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TeHepnpaHe Ha HTML AOKyMeHTau,nfl ot VS.NET 

Cera me noKa>KeM KaK 4pe3 Visual Studio .NET Mowe fla ce reHepupa HTML 
flOKyMeHTaunfl 3a flafleH npoeKT Ha C# no XML KOMeHTapnTe b HeroBna cope 
KOA- B"bB BMfl Ha HTML flOKyMeHTauwflTa e mhoto no-yqo6Ha 3a neTeHe v\ 
pa3r/ie>KflaHe. 

3a ue/ua Tpa6Ba fla M3n"b/iHMM c/ieflHMTe crbnKn: 

1. OTBap^Me c Visual Studio .NET npoeKT, b komto CMe M3no/i3Ba/in XML 
AOKyMeHTMpaHe, HanpMMep npoeKTa Demo-6-XML-Comments.sln, KOMTO 

c"bfl"bp>Ka KOfla ot npeflxoflHMfl npuMep. 

2. Ot MeHK) Tools M36npaMe Build Comment Web Pages.... YKa3BaMe 

AnpeKTopufl, KtfleTO fla ce reHepupa HTML flOKyMeHTaunaTa, v\ 
HaTMCKaMe 6yTOHa [OK]. Visual Studio .NET me reHepupa b noco^eHaTa 
AnpeKTopua CbBKynHOCT ot HTML cpaw/iOBe, komto flOKyMeHTkipaT 
Haujufl npoeKT v\ cbfltpwaT XML KOMeHTapnTe ot cope KOfla My, no,qpe- 
AeHM b noflxoflfliu 3a pa3r/ie>KflaHe bma. 

3. Pa3r/ie>KAaMe HTML flOKyMeHTau.ki5rra, koato Visual Studio .NET e reHe- 
pwpa/i. Mo>KeM fla HaBurnpaMe no npocrpaHCTBaTa ot MMeHa, TunoBeTe 
ot npoeKTa v\ OTfle/iHMTe My MeTOflu: 



'S Demo-6-XML-Comments - Internet Explorer 1 


File Edit View Favorites Tools Help 


if 


Address 


^ emo-6-XML-Comments/CodeCommentReport/Demo-6-XML-Comments/Demo-6-XML-Comments.HTM_J J Go 



Code Comment Web Report 



Solution | Project 



B XMLCommentsDemo 

MainClass 



XMLCommentsDemo.MainClass Class 

MainClass is a sample illustrating how to use XML documentation in C#, 

Access: Project 
Base Classes: Object 



' 



square 

Main 



Descriptio 



Calculates the square of a number 
The main entry point for the application. 



iL 



J _lLiL 



I Done 



Internet 



flMpeKTMBM Ha npeanpouiecopa 

HeKa cera pa3r/ieflaMe hakom no-Ba>KHM flupeKTMBu Ha t. Hap. npe.anpou.ecop. 
npeflu KOMnn^aunfl C# nporpaMMTe npeMi/maBaT npe3 npou.ee Ha o6pa6oTKa, 
komto MfleHTMCpnuupa KOfla, komto Tp*i6Ba fla 6"bfle KOMnn^npaH npn yc/iOBHa 
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KOMnw/iauwfl. To3M npouec ce ki3n"b/iHsiBa ot npeflnpouecopa. nporpaMHO 
Btpxy npeflnpouecopa MO>xeM fla yKa3BaMe B/ii/iyiHi/ie npe3 T.Hap. flupeKTMBu - 
3ana3eHM aymm, 3anonBamw etc cwMBO/ia #. 

flMpeKTMBM 3a 4>opMaTnpaHe Ha cope KOfla 

B C# ca BtBefleHM flupeKTMBu 3a cJDopMaTupaHe Ha cope KOfla - ttregion v\ 
ttendregion, komto orpa>KflaT 6/iok ot KOfla, komto ce "cBMBa" ot peflaKTopa 
Ha Visual Studio .NET: 



#region Windows Form Designer generated code 

/// <summary> 

/// Required method for Designer support - do not modify 

/// the contents of this method with the code editor. 

/// </summary> 

private void InitializeComponent ( ) 

{ 

// . . . 
} 
#endregion 



Visual Studio .NET peflaKTopvr mhoto necro cnara pernoHM, 3a fla OTfle/in 
aBTOMaTM^HO-reHepupaHMfl koa ot cope KOfla, nucaH ot nporpaMkicra. flupeK- 

TMBMTe #region M ttendregion ce MTHOpupaT OT C# KOMni/l/iaTOpa M ce 

M3no^3BaT eflMHCTBeHO ot cpeflMTe 3a pa3pa6oTKa. 

flupeKTMBu 3a yc/iOBHa KOMnnnauiMq 

flupeKTMBMTe ttdefine m #ifdef cnywaT 3a yc/iOBHa KOMnw/iaukifl. Hpe3 tax 
MO>Ke fla ce yKawe Ha KOMnw/iaTopa fla KOMnw/inpa KOfla no pa3/ikmeH HanwH 
cnopefl npouecopa, n/iaTifcopMaTa v\ Bto6iue cpeflaTa, b kohto ce M3BtpujBa 
KOMnn^aunflTa. Hpe3 #if , #eise, #eiif , #endif ce 3aflaBaT rpaHMUMTe Ha 
6/iOKOBeTe 3a yc/iOBHa KOMnw/iaukifl v\ cbOTBeTHMTe yc/iOBkia (3Haun) 3a kom- 
nw/iwpaHe. flupeKTMBUTe ttdefine v\ #undef flecJDMHupaT 3Haun 3a yc/iOBHa 
KOMnn/iaunfl, cnopefl komto ce onpefle/ia kom ot 6/iOKOBeTe 3a yc/iOBHa 
KOMnn^aunfl fla ce pa3r/ie>Kfla. 

Yc/iOBHa KOMnM/iauMn - npiwep 

C^eflHMAT npuMep noKa3Ba KaK MoraT fla ce ki3no/i3BaT flupeKTMBUTe Ha 
npeflnpouecopa 3a yc/iOBHa KOMnw/iaui/m: 



#define DEBUG 
#define VC_V7 

using System; 
public class MyClass 

{ 

public static void Main i 
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{ 
#if (DEBUG && !VC_V7) 

Console. WriteLine ( "Only DEBUG is defined"); 
#elif (! DEBUG && VC_V7 ) 

Console. WriteLine ("Only VC_V7 is defined"); 
#elif (DEBUG && VC_V7 ) 

Console. WriteLine ("DEBUG and VC_V7 are defined"); 
#else 

Console. WriteLine ("DEBUG and VC_V7 are not defined"; 
#endif 



} 



} 



Eto m pe3y/iTaTa ot i/i3n"b/iHeHweTO Ha npuMepa: 



c\ "C:\Examples\CompilerSymbolsDemo\bin\Debug\CompilerSymbol! 



DEBUG and VC_V7 are defined 
Press any key to continue^ 



UL 



■Jnjxj 



flMpeKTMBM 3a KOHTpo/i Han KOMrm/iaTopa 

flupeKTMBMTe Iwaming m terror npeAM3BMKBaT npeflynpe>KfleHMfl m rpeujKM 
no BpeMe Ha KOMnw/iauwfl. HanpuMep cneflHaTa nporpaMa Ha C# ce komiim- 
ziwpa ycneujHO, ho c npeAynpexAeHne: 



#define DEBUG 
public class MyClass 

{ 

public static void Main ( ) 

{ 
#if DEBUG 

#warning DEBUG symbol is defined 
ttendif 



} 



} 



flOKyMeHTai4MflTa Ha .NET Framework 

riporpaMnpaHeTO c .NET Framework e HeMwc/ikiMO 6e3 HeroBaTa AOKyMeHTa- 
UMfl. 3aTOBa HeKa cera pa3r/ieflaMe KaKBO npeflcraB/iflBa ta m KaK MO>KeM fla a 
M3no/i3BaMe npn TtpceHe Ha noMOiuHa MHCpopMauna no BpeMe Ha pa3pa6oT- 
KaTa Ha .NET npi/i/io>KeHi/m. 
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MSDN Library 



flOKyMeHTaunflTa Ha .NET Framework ce c-bfl-bp>Ka b "Microsoft MSDN Library". 

MSDN Library e cwcreMa, koato npeflOcraBfl n"b/ieH Ha6op ot TexHkmecKki flo- 
KyMeHTM, onucBaiun npoAyKTMTe, 1/iHcrpyMeHTi/iTe v\ TexHO/iorm/iTe 3a pa3pa- 
6oTKa Ha Microsoft (b nacmocT .NET Framework v\ C#), KaKTO v\ cpeACTBa 3a 
HaBuraunfl v\ Tbpceine b tax. MSDN Library Cbfltpao Texm/mecKi/i ptKOBOfl- 
CTBa, cnpaBO^Ha MHCJDopMauMfl, CTaTMM, npuMepn v\ Apyrn pecypcn 3a coc|DTy- 
epHM pa3pa6oT4Mun. 

MSDN Library e AOCTbneH 6e3n/iaTHO b on-line BapnaHT ot MHTepHeT cawTa 3a 
pa3pa6oT4Mun Ha Microsoft - http://msdn.microsoft.com/library/ . npoayKTbT 
ce pa3npocrpaHflBa v\ 3a /iOKa/ma kiHcra/iaukifl 3aeflH0 c napTHbopcKkue npor- 
paMM Ha Microsoft. 



MSDN Library - npHMep 

3a npuMep me noKaweM KaK MO>KeM fla HaMepuM no£po6Ha MHCJDopMauMfl 3a 
cJDopMaTupaiunTe HM30Be b .NET Framework v\ taxhoto i/i3no/i3BaHe. 3a ue/ua 
CTapTupaMe MSDN Library v\ TtpcuM "composite formatting": 



? Visual Studio .NET 2003 Combined Collection - Composite Formatting 



File Edit View lads Window Help 
I 0= H 9 [§ (ft I © ffi] ffi ms-help://MS.VSCC.2003/MS.MSDNQ- - I ^ «, f |. 
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1 Index 
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Look for: 


| composite formatting 
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Filtered by: 


| (no Alter) 


A 



composite formatting 
composite index 
Composite menu bar defined 
Composite moniker defined 
Composite Monikers 
composite prediction block 
composite transformations 
composite video 
CompositeColurnnLabel property 
CompositeHeaderl control 
CompositeHeader2 control 
CompositeHeader3 control 
CompositeRowLabel property 
compositing 

Direct3D stencil buffer techniques 
Compositing 
CompositingMode 
CompositingMode enumeration 
CompositingMode property 
CompositingModeSourceCopy 
fnmnn^itinnMnrlp^ni irr^nvpr 
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Composite Formatting | 



S H .NET Framework Developer's Guide 
Composite Formatting [c»] 



The .NET Framework composite formatting feature enables you to provide a list of 
values and a source string consisting of alternating fixed text and indexed placeholders, 
and easily obtain a result string consisting of the original fixed text intermixed with 
formatted values. Use composite formatting with methods such as String. Form at , which 
returns a formatted string. Console, Write Line , which displays the result string to the 
console, or an implementation of Te xt W rite r . W rite Line , which writes the result string to 
a stream or file. 

Each indexed placeholder, or format item, corresponds to one element in a list of 
values. The composite formatting feature returns a new result string where each format 
item embedded in the source string is replaced by the corresponding formatted value. 

The source string consists of zero or more runs of fixed text interrupted by one or more 
format items. The fixed text can contain any content you choose. 

Consider the following String. Format example. 

string myName = "Fred"; 

String. Format ( "Name = {0 } , hours = { l:hh} " , myName , Date Time .Now) ; 

The fixed text is "Name = "and", hours = ", the format items are "{0}" and 

"{l:hh}", and the list Of values is myName and DateTime.Now. 

Format Item Syntax 

Each format item takes the following form. 

{index [ ,afignmerit] [ : formatString ] } 

The matching braces ("{" and "J-") are required. Because opening and closing braces 
are interpreted as starting and ending a format item, you must specify two opening 



d 



Done 



.NET Framework m MSDN Library 

flOKyMenrauMflTa Ha .NET Framework e nacr ot MSDN Library v\ ce pa3npo- 
crpaHflBa 3aeAH0 c VS.NET v\ .NET Framework SDK. 
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KoraTO 6"bAe MHcra/ikipaHa, AOKyMeHTau.i/mTa 3a .NET Framework, ta ce MHTe- 
rpupa BtB VS.NET v\ Moxe p,a ce M3no/i3Ba AnpeKTHO ot Hero. HanpuMep, aKO 
ce Hy>KAaeM ot noMOiuHa MHCpopMauna 3a MeTOfla writeLine(...) Ha K/iaca 
console, HaTMCKaMe [Fl] bbb Visual Studio .NET flOKaTO KypcoptT e Btpxy 
to3m MeTOA- OTBapa ce hob npo3opeu, b komto ca onucaHM napaMeTpnTe, 
Tkina Ha BptiuaHaTa ctomhoct, TunoBeTe i/i3K/iK>neHkifl, komto Mowe p,a npeAM3- 
BMKa onucBaHMfl MeTOfl, b Koe npocrpaHCTBO ot MMeHa ce HaMupa v\ AP- 

Eto KaK M3Me>Kfla onucaHneTO Ha MeTOfla WriteLine (...) Ha K/iaca console: 



98 Demo-6-XML-Comments - Microsoft Visual C# .NET [design] - WriteLine Method 



File Edit View Project Build Debug Tools Window Help 
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LE H .NET Framework Cfass Library 
Console. WriteLine Method [e»] 



Writes the specified data, followed by the current line terminator, to the 
standard output stream. 

Overload List 

Writes the current line terminator to the standard output stream, 

Supported by the ,NET Compact Framework. 

public static void WriteLineO: 

Writes the text representation of the specified Boolean value, followed by 
current line terminator, to the standard output stream. 

public static void WriteLinefbool"); 

Writes the specified Unicode character, followed by the current line 
terminator, value to the standard output stream. 

Supported by the .NET Compact Framework. 

public static void WriteLinefchar); 

Writes the specified array of Unicode characters, followed by the current lir 
terminator, to the standard output stream. 

Supported by the .NET Compact Framework. 
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Ynpa>KHeHii5i 



1. CbcraBeTe nporpaMa Ha C#, koato B"bBe>Kfla ot K0H30/iaTa MMe Ha cryqeHT 
m ro no3flpaBABa b ctm/i "3flpaBeki, <MMe>!". 

2. CtCTaBeTe nporpaMa Ha C#, koato B"bBe>Kfla KoecpnuneHTMTe Ha KBafl- 
paTHO ypaBHeHne v\ npecMATa pea/iHMTe My KopeHM. 

3. HanmueTe nporpaMa, koato HaMupa bcmukm cmmbo/ihm HM30Be, komto ce 

CbCTOflT OT TOUHO 5 Ma/1KM ZiaTMHCKM 6yKBM M Ca CMMeTpMUHM CnpflMO Cpe- 

AaTa cm. 

4. npocne,qeTe pa6oTaTa Ha nporpaMaTa ot 3aAa4a 3 c Ae6-brepa Ha Visual 
Studio .NET. 
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5. npoMeineTe nporpaMaTa ot 3aflana 3, TaKa ne fla HaMupa caMO Te3M 
HM30Be, komto cbfl"bp>KaT neTeH 6poki macHM 6yKBM. Ko/iko ca Te3M 

HM30Be? 

6. flo6aBeTe XML flOKyMeHTauna b nporpaMaTa ot 3aflana 5 v\ reHepupawTe 
HTML AOKyMeHTaui/m ot Visual Studio .NET. 

7. HarikiujeTe nporpaMa, koato HaMupa cyMapinaTa ctomhoct Ha rpyna 
cJDaKTypn. nporpaMaTa Tpa6Ba p,a B"bBe>Kfla nocneAOBaTe/iHO ot KOH30/iaTa 
cyMMTe Ha cJDaKTypnTe (pea/iHM nwcna etc 3HaK) aoioto CTurHe ao npa3eH 
peA- CyMapHaTa ctomhoct Ha cJDaKTypnTe Tpa6Ba p,a ce OTnenaTa b 10- 
cmmbo/iho no/ie, a^cho noApaBHeHa, c touhoct 2 3Hai<a cnep, AeceTkmHaTa 
3aneTaa (noTbpceTe b AOKyMeHTaunaTa noAxoA^iu cJDopMaTupaiu crpwHr). 

8. HanniueTe nporpaMa, koato nponi/iTa npocT nwcneH M3pa3, cbCToaiu ce ot 
pea/iHM nwcna, CB"bp3aHM c onepaunnTe " + " v\ "-", v\ v\3nv\cns\Ba v\ OTne- 
4aTBa CTOMHOcrra My. 

M3no/i3BaHa JiiuepaTypa 

1. CBeT/iMH HaKOB, BtBeAeHne b C# - http://www.nakov.com/dotnet/ 
lectures/Lecture-2-Introduction-to-CSharp-vl.O.ppt 

2. MSDN Training, Programming C# (MOC 2124C), Module 2: Overview of 

C# 

3. MSDN Training, Programming C# (MOC 2124C), Module 3: Using Value- 
Type Variables 

4. Jessy Liberty, Programming C#, Second Edition, O'Reilly, 2002, ISBN 0- 
596-00309-9 

5. Svetlin Nakov, .NET Framework Overview - http://www.nakov.com/ 
publications/Nakov-DotNET-Framework-Overview-enqlish.ppt 

6. MSDN, C# Keywords - http://msdn.microsoft.com/library/en-us/csref/ 
html/vclrfcsharpkeywords pq.asp 

7. MSDN, C# Built-in Types Table - http://msdn.microsoft.com/librarv/en- 
us/csref/html/vclrfbuiltintypes.asp 

8. MSDN, Common Type System Overview - http://msdn.microsoft.com/ 
libra rv/en-us/cpquide/html/cpconcommontypesystemoverview. asp 

9. MSDN, Enumerations - http://msdn.microsoft.com/library/en-us/cpquide/ 
htm l/cpcon Enumerations .asp 

10. MSDN, C# Operators - http://msdn.microsoft.com/library/en-us/csref/ 
html/vclrfCSharpOperators.asp 

11. MSDN, Statements (C# Programmer's Reference) - 
http://msdn.microsoft.com/library/en-us/csref/html/vclrfstatements.asp 
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12. MSDN, XML Documentation Tutorial (C# Programmer's Reference) - 
http://msdn.microsoft.com/library/en- 
us/csref/html/vcwlkxmldocumentationtutorial.asp 

13. MSDN, C# Preprocessor Directives - http://msdn.microsoft.com/ 
libra ry/en-us/csref/html/vclrfPreprocessorDirectives.asp 

14. MSDN, Composite Formatting - http://msdn.microsoft.com/library/en- 
us/cpquide/html/cpconcompositeformattinq.asp 

15. MSDN, Console Class (.NET Framework) - http://msdn.microsoft.com/ 
libra ry/en-us/cpref/html/frlrfsystemconsoleclasstopic.asp 



r/iaea 3. 06eKTH0- 

opiieHTiipaHO 

nporpaMiipaHe b .NET 



He06X0flMMM 3HaHMfl 

- rio3HaBaHe Ha npuHunnnTe Ha o6eKTHO-opneHTnpaHOTO nporpaMnpaHe 

- no3HaBaHe Ha noHe ep,v\H o6eKTHO-opneHTnpaH e3MK 3a nporpaMnpaHe - 
C+ + , Java, C#, Object Pascal/Delphi 

Cb/vbpwaHiie 

- npeAMMCTBa m oco6eHOCTki Ha OOn. 

- Ochobhm npuHunnn Ha OOn. Ochobhm noHflTMfl 

- OOn m .NET Framework 

- H/ieHOBe Ha K/iac 

- H/ieH-npoMeH/iMBM (no/ieTa). KoHcraHTHi/i no/ieTa 

- MeTOAM (4^eH-C|DyHKUMM) 

- CTaTM4HM H/ieHOBe 

- KOHCTpVKTOpkl. CTaTM^eH KOHCTpyKTOp 

- npeflaBaHe Ha napaMeTpnTe 

- CBOMCTBa. MHAeKcaTopn 

- npeflec|DMHMpaHe Ha onepaTopn 

- Hac/ieAflBaHe 

- MHTepc|DeMCM. A6cTpaKTHM K/iacoBe 

- BnpTya^HM n/ieHOBe. npeAec|DMHMpaHe v\ CKpuBaHe. 

- K/iac AnarpaMM 

- npuHunnn npn o6eKTHO-opneHTnpaHMfl AH3aMH 

- npocrpaHCTBa ot MMeHa (namespaces) 

B Ta3M TeMa ... 

B HacToaiuaTa TeMa me HanpaBkiM KparbK o63op Ha ocHOBHMTe npuHunnn Ha 
o6eKTHO-opneHTnpaHOTO nporpaMnpaHe (OOn) v\ cpeACTBaTa 3a M3no/i3BaHeTO 
mm b .NET Framework v\ e3MKa C#. LU,e ce 3ano3HaeM c TunoBeTe "K/iac", 
"crpyKTypa" v\ "wHTepifcei/ic" b C#. LU,e BtBeAeM noHATneTO "n/ieH Ha Tun" v\ 
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me ce pa3r/ieAaMe BMflOBeTe n/ieHOBe (n/ieH-npoMeH/iMBM, MeTOAM, KOHcrpyK- 
Topn, CBOMCTBa, MHfleKcaTopn m flp.) m TAXHaTa yncrrpe6a. IHe ce cnpeM v\ Ha 
HacneAflBaHeTO Ha TunoBe b pa3/iwnHHTe My acneKTM v\ npw/icoKeHi/isi. IHe 

06"bpHeM BHMMaHkie V\ Ha nO/lMMOpCpM3M"bT B C# M CB"bp3aHMTe C HerO nOHflTMfl 

m nporpaMHM TexHMKM. HaKpaa me o6cbAMM hakom yTBtpfleHM npaKTMKM npn 
cb3AaBaHeTO Ha ecpeKTMBHM wepapxnn OTTunoBe. 
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npeflMMCTBa m oco6eHOCTM Ha OOn 

06eKTHO-opneHTnpaHOTO nporpaMnpaHe ce e Ha/io>KM/io KaTO CTaHAapT npn 
non™ BCM4KM cbBpeMeHHM e3Mun 3a nporpaMMpaHe. To npeAOcraBfl moluho 
cpeACTBO 3a MOfle/ikipahie Ha o6eKTMTe ot pea/ii-ma cbat m B3anMOOTHOiueHM- 
ATa Me>Kfly tax, no3BO/isiBa Ao6po CTpyKTypupaHe Ha nporpaMHua koa m y/iec- 
H*iBa HeroBOTO npeM3no/i3BaHe. B/iaroAapeHMe Ha Kancy/iauM*rra Ha AaHHMTe, 
npe3 koato ce CKpuBaT MMn^eMeHTaunoHHMTe p,ejdtv\j\v\ v\ ce HaMa/isiBa c/io>k- 
HOCTTa Ha cocpTyepa, KaKTO v\ Ha B"b3MO>KHOCTMTe 3a HacneAflBaHe Ha CBOMCTBa 
m AeMCTBMfl m 3a pa6oTa c a6crpaKTHM ashhh m M3irb/iHeHMe Ha a6crpaKTHM 
onepaunn, OOn e ce e yTBtpAM/io ioto npeAnouMTaH noAxoA npn cb3AaBaHe 
Ha ro/ieMM npM/io>KeHMfl v\ 6m6/imot6km. 

Mofle/mpaHe Ha o6eKTM ot pea/iHnsi cbjit 

B ocHOBaTa Ha OOn ctoat o6eKTMTe, MOAe^npaiun o6eKTM ot pea/iHkia cbat m 
B3anMOAeMCTBMflTa Me>KAy tax. ToBa no3BO^ABa M3rpa>KAaHeTO Ha cocpTyepHM 
cucTeMM, komto BtnpeKM c/io>KHOCTTa cm ca pa36npaeMM m b c/ieACTBkie Ha to- 
Ba - ziecHi/i 3a pa3LunpflBaHe v\ noAAP"b>KKa. flaAeH o6eKT, npeAcraBflm cbu\- 
hoct (entity) ot pea/iHkia cbat, 6m Morb/i (nonTM) 6e3 M3MeHeHMfl p,a nrpae po- 
nnja Ha Cbiuna cpki3i/mecKki o6eKT b Apyra cocpTyepHa CMcreMa. 

06eKTMTe npnTexaBaT aTpn6yTM, komto onucBaT CBOMCTBaTa Ha mm, m one- 
pauMM - B"b3MO>KHMTe AeMCTBMfl, komto MoraT p,a ce M3B"bpujBaT c o6eKTa. 

npen3no/i3BaHe Ha nporpaMHusi koa 

Eaho ot ocHOBHMTe npeAMMCTBa Ha o6eKTHO-opMeHTMpaHMfl noAxoA e, ne 
no3BO/i;iBa ziecHO npen3no/i3BaHe Ha nporpaMhmn koa (code reuse). 
ToBa ce nocTMra c noMOurra Ha Hac/ieflnBaHe m no/inMop4>n3-bM, komto hm 

n03BO^flBaT Aa AeCpMHMpaMe 06lUMTe CBOMCTBa M AeMCTBMfl 3a MHO>KeCTBO OT 

TMnoBe o6eKTM caMO b eAMH ot tax. 

Ochobhm npiiHuiinii Ha OOn 

TpMTe ochobhm npMHUMna Ha OOn ca Kancy/iauMa Ha AaHHMTe, HacneAflBaHe m 
no/iMMopcpM3"bM. Te ca ocHOBHMTe xapaKTepMCTMKM, komto onpeAe/iflT eAMH 
e3MK3a nporpaMMpaHe KaTO o6eKTHO-opMeHTMpaH. 

Kancy/iaMMq Ha AaHHMTe 

OcHOBHa KOHuenuMfl b OOn e o6eKTbT Aa ce pa3r/ie>KAa KaTO "nepHa KyTMfl" - 
M3no^3BaiuMTe o6eKTa "BM>KAaT" caMO aTpM6yTMTe m onepauMMTe, komto ca 
npMCbiuM Ha o6eKTa ot pea/iHMa cbat, 6e3 Aa ce MHTepecyBaT ot KOHKpeTHaTa 
mm pea/iM3auM*i - K/iMeHTbT Ha o6eKTa Tpa6Ba Aa 3Hae caMO KaKBO Moxe Aa 
npaBM o6eKT"bT, a He KaK ro npaBM. B TaKbB CMMCb/i "Kancy/iauMfl" 03HanaBa 
CKpMBaHe Ha HeHy>KHMTe Rejawnw 3a o6eKTMTe m OTKpMBaHe kbm BtHiuHMfl 

CBflT CaMO Ha Ba>KHMTe TeXHM XapaKTepMCTMKM M CBOMCTBa. 
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06eKTMTe b OOn cbfltpwaT CBOMTe ashhh m cpeACTBaTa 3a T^xHaTa o6pa- 
6oTKaTa, Kancy^npaHM KaTO eflHO unno. 

Hac/ieflnBaHe 

Ako eflMH o6eKT cbfltpwa bcmukm CBOMCTBa v\ p,ev\CTBv\s\ Ha flpyr, ntpBMflT 
MO>Ke fla ro Hac/ieflw. no to3m HanwH Hac/iefleHkiAT o6eKT ocBeH co6cTBeHMTe 
cm aTpn6yTM v\ onepaunn npneMa v\ Te3M Ha "poflkiTe/ifl" cm (6a30Bna K/iac), 
KaTO TaKa ce M36arBa noBTopHOTO mm flecpkiHkipaHe v\ ce no3BO/i*iBa Cb3,qa- 
BaHeTO Ha wepapxnn ot K/iacoBe, MOfle/ikipamw no ecTecTBeH HanwH 3aBM- 
CMMOCTMTe ot pea/iHOCTTa. 

3a fla M3ACHMM TOBa noHATue, me cm noc/iy>KMM c K/iacwuecKHflT b OOn 
npuMep 3a K/iaca ot o6eKTM Animal, komto npeflcraB/iflBa a6crpaKUkifl 3a mho- 

>KeCTBOTO OT BCM4KM >KMBOTHM. BCM4KM 06eKTM OT T03M K/iaC MMaT 06lUM XapaK" 

TepucTMKM (HanpuMep ubat m B"b3pacT) m o6iua cpyHKUkiOHa/iHOcr, HanpuMep 
onepaunnTe Eat v\ sleep, flOKaTO 3a K/iacbT Dog, npeflCTaB^flBaiu MHO>KecrBO- 
to ot BCM4KM KyueTa, komto cbu\o ca >kmbothm, 6m Morb/i fla npeflocraBsi one- 

paUMMTe Eat, Sleep M Bark. YflaHHO e K/iaCbT Dog fla Hac/ieflM Animal - 

ToraBa tom me cbfltpwa onucaHne caMO Ha co6ctb6hoto cm flewcTBue Bark, 
AOKaTO Te3M Ha Eat m sleep me no/iynw ot 6a30Bi/ia cm K/iac. 

Hpe3 Hac^eflflBaHeTO ce nocTura cnei4na/in3ai4mi, v\nv\ KOHKpeTM3aunfl Ha 
K/iacoBeTe, Tbv\ KaTO 6a30BMAT K/iac npeflcraB/iflBa KaTeropua ot o6eKTM no- 
o6iua ot Ta3M Ha Hac/ieflflBamwTe ro. Ako cm nocnywwM c ropHna npuMep, 
MHOxecTBaTa Ha KyueTaTa v\ KOTKMTe ca noflMHO>KecTBa Ha MHO>KecTBOTO ot 

BCM4KM >KMBOTHM. 

Moxe fla ce Kaxe, ne HacneflflBaHeTO MOfle/iwpa "is-a" OTHOweHweTO Me>Kfly 
o6eKTMTe, HanpuMep MOweM fla TBtpflMM, ne KyueTO e >kmbotho, tbm KaTO to 
"Moxe fla npaBu" bcmuko, KoeTO v\ >kmbothoto m npnTexaBa bcm^km >kmbotmh- 

CKM XapaKTepMCTMKM (UBflT, B"b3paCT M T.H.). 

ll0/1l1M0p4>l13'bM 

rio/iMMopcpM3"bM 6yKBa/iHO 03HanaBa npneMaHeTO Ha pa3/ikmHki cpopMM ot eflMH 
o6eKT. HeKa e flafleH 6a30B K/iac, npeflcraBflm KaTeropua ot o6eKTM, komto 
pea/i i/i3wpaT o6iuo flewcTBue, KoeTO ce Hac/ieflflBa ot MHO>KecTBO K/iacoBe, 
onucBaiflu no-TecHM KaTeropnn. BtnpeKM, ne Te bcmukm cno,qe/iflT TOBa p,ev\- 
CTBue, Te MoraT fla ro pea/iM3kipaT no pa3/iwneH HanwH. KoraTO pa3no/iaraMe c 
o6eKTM ot 6a30BMfl K/iac, 3HaeM ne bcmukm Te pea/in3wpaT TOBa flewcTBue, He- 
3aBMCMMO Ha kom HacnefleH K/iac npwHafl/iewaT. nopaflu TOBa MOxeM fla ro M3- 
no^3BaMe 6e3 fla ce MHTepecyBaMe ot KOHKpeTHaTa My pea/iki3auki*i. Hanpu- 
Mep, aKO K/iacbT Animal npeflocTaBfl flewcTBueTO Talk v\ pa3MeflaMe Hac^e- 
flflBaiflMTe ro K/iacoBe Dog v\ cat, BceKM ot tax ro pea/iw3wpa no KOHKpeTeH 
Ha^MH. M aKO MMaMe >kmbotho, KoeTO M3flaBa 3ByK m to e Kyue - me ^ae, a 
aKO e KOTKa - me May^M. 

riO/lMMOpCpM3M"bT n03BO^flBa yHMCpMUMpaHOTO M3B"bpilJBaHe Ha fleMCTBMe Hafl 
pa3^M4HM 06eKTM, KOMTO TO pea/lM3HpaT. B T03M C^y^aM M3flaBaHeTO Ha 3ByK 
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ot >kmbotho e no/iMMopc(jHO fleiiCTBMe - TaKOBa, KoeTO ce pea/iw3npa no 

pa3^M4eH Ha^MH B pa3^M4HMTe HaC^eAHMUM Ha 6a30BMfl K/iac. 

OCHOBHM nOHflTMfl B 0011 

Be3 fla npeTeHAnpaMe 3a ki3nepnaTe/iHOcr me AaAeH KpaTKa AecpMHuuna 3a 
OCHOBHMTe nOHflTMfl ot OOn, komto me M3no/i3BaMe no-HaTaT"bK. Ako otkpm- 
BaTe, ne noBeneTO ot Te3M TepMMHM ca bm Hant/iHO Heno3Ha™, bm npenoptu- 
BaMe ntpBO p,a ce 3ano3HaeTe c npuHunnnTe Ha o6eKTHO-opneHTnpaHOTO 
nporpaMnpaHe ot HflKoa cneuna/iM3npaHa KHura no OOn, a cnep, TOBa p,a 
npoA"b^>KMTe HaTaTtK. B HacToaiuaTa TeMa me HanpaBMM nper/ieA Ha pea/iM3a- 
UMATa Ha OOn b .NET Framework, a He Ha OOn KaTO MAeo/iorwfl. 

K/iac 

K/iacoBeTe ca KaTeropnn ot o6eKTM, cnoAe/iflmw o6mn CBOMCTBa v\ onepaunn, 
komto MoraT Aa ce M3B"bpujBaT Btpxy tax. HanpuMep K/iacbT "cTyAeHT" npeA- 
CTaBfl MHOxecTBOTO ot BCM4KM CTyAeHTM. K/iacvr He cbiuecTByBa pea/iHO KaTO 
cpM3M4ecKa cbiuHOCT, a no-CKopo MOxeM Aa ro pa3r/ieAaMe KaTO onucaHne Ha 
HeroBMTe o6eKTM. 

06eKT 

06eKT Hapn^aMe KOHKpeTeH e/ieMeHT ot AaAeH K/iac (nHCTaHuna), HanpuMep 
CTyAeHTtT Toaop TeoprneB, TpeTM Kypc, AApeHa cpM3MKa b CY. 

MHCTaHMMpaHe 

npouecbT Ha cb3AaBaHe Ha o6eKT ot AaAeH K/iac e MHCTaHunpaHe. 06eKTMTe, 
cb3AaAeHM npn MHCTaHunpaHe Ha AaAeH K/iac, ce Hapi/maT HeroBM MHcraH- 
141m. HanpuMep b pe3y/iTaT ot MHCTaHunpaHeTO Ha K/iaca "CTyAeHT" MOweM Aa 
no/iynwM o6eKTa "MBaH rieTpoB", komto e MHCTaHuna Ha K/iaca "CTyAeHT". 

Cbomctbo 

Cbomctbo ce Hapwua BMAMMa 3a BtHiuHMfl cbat xapaKTepucTMKa (aTpn6yT) Ha 
o6eKTMTe ot AaAeH K/iac. HanpuMep CBOMCTBa Ha K/iaca "CTyAeHT" ca /lkinHMTe 
MMeHaTa My, /iMHHi/iTe My AaHHM, oueHKMTe My v\ AP- 

MeTOfl 

MeTOA e AewcTBue, KoeTO bcmukm o6eKTM ot AaAeH K/iac MoraT Aa M3B"bpujBaT. 
HanpuMep bcm^km o6eKTM ot K/iaca "CTyAeHT" MoraT Aa M3B"bpujBaT AeMCTBM- 
eTO "flBABaHe Ha M3nnT". 

MHTepcfDeMC 

MHTepcpewcbT e onucaHne Ha cbBKynHOcr ot p,ev\CTBv\f\, komto AaAeH o6eKT 
Moxe Aa M3B"bpujBa. Ako eAMH o6eKT Moxe Aa M3B"bpujBa bcmukm p,ev\cj&v\s\ ot 
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flafleH MHTepcpewc, Ka3BaMe ne o6eKT"bT pea/in3npa, m/im MMn/ieMeHTMpa 
MHTepcpewca. K/iacbT "cryfleHT", HanpMMep, 6m Morb/i fla pea/iM3Mpa MHTep- 
cpewca "yuam" cbfltpwam AewcTBueTO "yueHe". 

Hac/ieflnBaHe Ha K/iacoee 

Hac/ieflHBaiHe b OOn HapMnaMe B"b3MO>KHOCTTa eflMH K/iac, HapMnaH Hac- 
zieflHMK, fla npnflo6ne CBOMCTBa v\ fleMCTBua Ha flpyr K/iac - poAMTe/i (6a30B 
K/iac). HanpMMep K/iacbT "npeKbCHa/i cryflei-iT" 6m Morb/i fla HacneflM K/iaca 
"CTyfleHT", KaTO kbm HacnefleHMTe MeTOflM m CBOMCTBa flo6aBM co6cTBeHM, 
HanpMMep "no/iynaBaHe Ha npM30BKa ot BoeHHMTe B/iacrM". 

A6cTpaKMnq Ha aaHHMTe 

A6cTpaKUMfl Ha flaHHMTe HapMnaMe B"b3MO>KHOCTTa fla pa6oTMM c flaHHM 6e3 fla 
ce MHTepecyBaMe ot thxhoto BtTpewHO npeflcraBHHe, a caMO ot onepauMMTe, 
komto MO>KeM fla M3B"bpujBaMe Hafl tax. Yfla^HO e to3m noflxofl fla ce ocbiue- 
ctbm npe3 M3n0^3BaHeTO Ha MHTepcpeMCM. 

CTpyKTypM ot flaHHM, komto flecpMHMpaT rpyna ot onepauMM, ho He pa3KpMBaT 
MHCpopMauMfl KaK ca MMn/ieMeHTMpaHM Te3M onepauMM, ce HapMnaT a6crpaKT- 

HM CTpyKTypM OT flaHHM. 

A6CTpaKMMq Ha fleMCTBM51Ta 

A6cTpaKUMATa Ha fleMCTBMATa e B"b3MO>KHOCTTa fla M3n"b/iH*iBaMe fleMCTBMfl, 6e3 
fla ce MHTepecyBaMe ot KOHKpeTHaTa mm pea/iM3auMH. 06mkhob6ho ce nocTMra 
npe3 no^MMopcpM3"bM. HanpMMep aKO M3BMKBaMe flafleH MeTOfl ot flafleH K/iac 
npe3 HeroBMfl 6a30B K/iac m/im MHTepcpekic, HMe pea/iHO M3BMKBaMe a6cTpaKTHO 
fleMCTBMe ot 6a30BMfl K/iac, KoeTO e pea/iM3MpaHO b K/iaca-Hac/ieflHMK. 

OOn m .NET Framework 

B .NET Framework o6eKTHO-opMeHTMpaHMAT noflxofl e 3a/ierHa/i Ha HaM-fl"b/i- 
6oko apxMTeKTypHO hmbo. BceKM TMn, flecpMHMpaH ot noTpe6MTe/ifl, m bcmukm 
TMnoBe ot Common Type System (CTS) Hac/ieflsiBaT system. object m/im He- 
tob Hac^eflHMK. 

B HflKOM 06eKTHO-OpMeHTMpaHM e3MUM Ce M3n0^3BaT npMMMTMBHM TMnOBe flaH- 
HM (6y/ieBM, hmc/iobm, cmmbo/ihm), komto b e3MUMTe ot .NET Framework ca Cb- 
LflO Hac^eflHMUM Ha System. Object. 

Bcm4km .NET e3MUM ca o6eKTHO-opMeHTMpaHM m npM/io>KeHMflTa ce nMiuaT 

V\3\\S\J\0 06eKTHO-OpMeHTMpaHO - HflMa r/106a/lHM CpyHKUMM M BCM4KM fleMCTBMfl 

ce M3BtpujBaT m/im npe3 cb3flaBaHe Ha o6eKTM m c M3no/i3BaHe Ha MeTOflMTe m 
CBOMCTBaTa mm, m/im npe3 M3no/i3BaHe Ha CTaTMHHM n/ieHOBe (tax me pa3r/ie- 
flaMe Ma/iKO no-HaTaTbK). 
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TnnoBe aaHHM 



B npeflxoflinaTa MaBa BtBefloxMe noHATneTO Tun m pa3Ae/iMXMe TunoBeTe b 
C# Ha TunoBe ctomhocthm m pecpepeHTHM. CneABa p,a npeAcraBMM ep,na no- 
noflpo6Ha K/iacMCpMKauMfl Ha TunoBeTe ashhm b .NET Framework. Te 6nBaT: 

- k^ a co Be 

- CTPVKTVPM 

- MHTepcpeMCM 

- Ae/ieraTM 

- M36poeHM TkinoBe 

Pea/iM3aL4Mfi Ha noHfuweTO K/iac 

noHATneTO "K/iac" ot OOn ce pea/iki3wpa b .NET Framework 4pe3 K/iacoBe 
(classes) v\ CTpyKTypn (structs). 

He Tpa6Ba fla 6"bpKaMe noHATneTO K/iac ot KOHuenunnTe Ha OOn c noHATneTO 
K/iac b .NET Framework. Pa3/ii/iKaTa e TbHKa - K/iacbT b .NET AeMCTBMTe/iHO e 
K/iac cnopeA OOn TepMMHO/iorMATa, ho o6paTHOTO He e bapho. OOn TepMUHtT 
K/iac ce pea^M3npa v\ no oiue eflMH Ha^MH - npe3 crpyKTypii. 

OcHOBHaTa pa3/iMKa Me>KAy K/iacoBeTe v\ CTpyKTypnTe b .NET Framework e, ne 
CTpyKTypnTe ca ctomhocthm TunoBe , flOKaTO K/iacoBeTe ca pecbepeHTHM TMno- 
Be . CTpyKTypMTe no-MHTyMTMBHO MOfle^MpaT flaHHM, ot komto ce onaKBa noBe- 
fleHMe KaTO Ha hpmmmtmbhm TMnoBe, flOKaTO K/iacoBeTe no-flo6pe MOAe/iMpaT 
o6eKTM ot pea/iHMfl cbat, komto MoraT fla M3B"bpujBaT onpeAe/ieHM fleMCTBMa. 

TtM KaTO TMnoBeTe no ctomhoct b o6iuma c/iynai/i ce c"b3flaBaT b creKa 3a 
M3n"b^HeHMe Ha nporpaMaTa, crpyKTypMTe e flo6pe fla c"bfl"bp>KaT Ma/iKM no- 
o6eM flaHHM, a no-ro/ieMMTe KO/iMHecma e yaanHO fla ce o6pa6oTBaT c 
noMOiflTa Ha K/iacoBe, MHCTaHUMMTe Ha komto cbxpaHsiBaT n/ieHOBeTe cm b 
AMHaMM4HaTa naMeT. 

MHOwecTBeHO Hac/ieflfiBaHe 

HflKOM 06eKTHO-OpMeHTMpaHM e3MUM n03BO^flBaT M3nO/13BaHeTO Ha MHO>KeCT- 

BeHO HacneflsiBaHe - B"b3MO>KHOCTTa eflMH K/iac fla npMeMe MeTOflM m CBOMCTBa 
ot HAKO/iKO poflMTe^a. ripM npoeKTMpaHeTO Ha .NET Framework e B3eTO pe- 
ujeHMe TOBa fla He ce flonycKa. 

EflHa ot npM^MHMTe b .NET Framework fla HHMa MHO>KecTBeHO Hac/ieAflBaHe e, 
ne MHO>KecTBeHOTO HacneflflBaHe boam ao kohc|d/imktm, HanpMMep aKO eflMH 
K/iac Hac^eflM e/ieMeHT c eflHO m cbiuo MMe ot noBene ot eflMH poAMTe/i. 

Ot flpyra CTpaHa MHO>KecTBeHOTO Hac/ieAflBaHe boam ao no-cno>KHM m TpyAHO 
pa36MpaeMM MepapxMM - TaKMBa, o6pa3yBaiflM rpacp, AOKaTO npM HacneAflBa- 
HeTO ot eAMHCTBeH poAMTe^ ce no/iynaBa AtpBO. 
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B .NET Framework npneMaHeTO Ha xapaKTepucTMKn v\ noBefleHne ot noBene 
ot eflHa cbiuHOCTM ot pea/iHkifl cbat ce ocbmecrBflBa npe3 pea/iki3kipaHe Ha 
hhko/iko MHTepcpewca eAHOBpeMeHHO, npn KoeTO o6ane He MO>Ke p,a ce Hac/ie- 
A^t ashhh v\nv\ nporpaMeH koa, a caMO AecpMHuunn Ha AewcTBi/m. 

K/iacoBe 

K/iacoBeTe b C# ca ocHOBHMTe eAMHuun, ot komto ce cbcroyiT nporpaMMTe. Te 
MOAe/iwpaT o6eKTMTe ot pea/iHkifl cbat m MoraT p,a AecpMHupaT pa3/innHw n/ie- 
HOBe (n/ieH-npoMeH/iMBM, MeTOAM, CBOMCTBa m AP-)- HeKa bmamm KaK ki3r/ie>K- 
Aa eAMH npuMepeH K/iac Ha e3MKa C#: 



class Student 

{ 

// Private member declarations 
private string mFirstName; 
private string mLastName; 
private string mStudentld; 

// Constant 

private const double PI = 3.1415926535897932384626433; 

// Constructor 

public Student ( string aStudentld) 

{ 

mStudentld = aStudentld; 

} 

// Property 

public string FirstName 

{ 

get 

{ 

return mFirstName; 

} 
set 

{ 

mFirstName = value; 

} 
} 

// Read-only property 
public string Studentld 

{ 

get 

{ 

return mStudentld; 

} 
} 
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// 


Method 














public st 


ring 


Store 


ExamResult ( 






{ 
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string 


aSub 


j ect, 


double 


aGra 


de) 


} 


// ... 













B ropHi/m npi/iMep e flecpi/mi/ipaH K/iacbT student, n/iKDCTpupaiu hakom ot 
BMflOBeTe n/ieHOBe, komto K/iacoBeTe MoraT fla pea/iki3kipaT - Kancy/ikipaHMTe 

nO/ieTa mFirstName, mLastName M mStudentld, KOHCTaHTaTa PI, KOHCTpyK- 
TOptT Student (...) , CBOMCTBaTa FirstName M Studentld M MeTOfl"bT 

storeExamResuit(...) . C TeneHkie Ha TeMaTa me ce 3ano3HaeM no-OT6/iM30 c 

BCeKM OT Te3M BMflOBe 4/ieHOBe. 

H/ieHOBe Ha Tun 

B .NET TkinoBeTe "K/iac" v\ "CTpyKTypa", KaTO pea/iki3au.kifl Ha noHATneTO K/iac 
ot OOn, MoraT fla cbfltpwaT b ce6e cm n/ieHOBe (members), noflo6HO Ha 
flpyrn o6eKTHO-opneHTnpaHM e3nun KaTO Java v\ C+ + . H/ieHOBeTe MoraT fla 
6"bflaT ot eflMH ot c/ieflHMTe BMflOBe: 

- no/ieTa, m/im 4/ieH-npoMeH/iMBM (fields) 

- KOHCTaHTM (constants) 

- MeTOflM, 1/1/11/1 H/ieH-cpyHKUMM (methods) 

- CBOMCTBa (properties) 

- MHfleKcaTopn (indexers) 

- Cb6kiTna (events) 

- onepaTopn (operators) 

- KOHCTpyKTopn (constructors) 

- flecTpyKTopn (destructors) 

- B^o>KeHM TunoBe (K/iacoBe, crpyKTypw, M36poeHM TunoBe v\ flp.) 

BiifliiMOCT Ha M/ieHOBeTe 

MHO>xecTBOTO ot Ti/inoBe, komto MoraT fla "BM>KflaT" onpefle^eH n/ieH Ha flafleH 
K/iac ce onpefle^a ot BMflMMOCTTa. ripaBki/iHOTO 3aflaBaHe Ha BMflMMOCTTa Ha 
n/ieHOBeTe e k/ikdhob MOMeHT b pa3pa6oTBaHeTO Ha wepapxnn ot K/iacoBe, Tbv\ 
KaTO ocHOBeH npuHunn b OOn e K/iweHTbT Ha K/iaca fla BM>Kfla caMO TOBa, 
KoeTO My e Heo6xoflMMO, v\ hmluo noBene. C/ieflBa onucaHne Ha HMBaTa Ha 
BMflMMOCT b .NET Framework. 



152 nporpaMnpaHe 3a .NET Framework 

public 

r/io6a/iHa bmammoct - n/ieHOBeTe c TaKOBa hmbo Ha flocrbn MoraT fla ce 

AOCTbnBaT OT BCeKM Tun. 

protected internal 

ToBa ca n/ieHOBeTe, bmammm ot bcmukm TunoBe, flecpuHnpaHM b aceM6/iMTO, b 
KoeTO e flecpMHupaH flafleHna, a cbuxo v\ ot Hac/ieAHMUMTe Ha Tuna. 

internal 

H/ieHOBe, komto ce AOCTbnBaT ot bcmukm TunoBe, AecpuHnpaHM b aceM6/iMTO, b 
KoeTO e flecp i/i h m pa h flafleHna. 

protected 

H/ieHOBe, bmammm caMO ot Hac^eAHMUMTe Ha p,ap,eHv\f\ Tun. 

private 

Kancy^npaHM n/ieHOBe, bmammm eflUHCTBeHO b paMKMTe Ha Tuna. 

HsieH-npoMeH/iMBM 

flaHHMTe, c komto MHCTaHunflTa Ha K/iaca pa6oTM, ce cbxpaHABaT b H/ieH- 
npoMeH/iMBM (m/im oiue no/ieTa). Te ce flecpMHupaT b ta/ioto Ha K/iaca v\ 
MoraT fla ce AOCTbnBaT ot flpyrn BMflOBe n/ieHOBe - MeTOflu, KOHCTpyKTopn, 
MHfleKcaTopn, CBOMCTBa. B c/ieflBaiunfl npuMep me noKaweM hako/iko AeK/ia- 
pauuM Ha n/ieH-npoMeH/ii/iBi/i, 3a komto b nocneflCTBi/ie me flafleM o6flCHeHM5i. 



cl 

{ 


ass Student 










private 


string 


mFirstName; 










private 


string 


mLastName; 










private 


string 


mStudentld; 










private 


int mCourse = 1; 










private 


string 


mSpeciality; 










private 


Course 


'_] mCoursesTa 


ken; 








// Avoid missing the visibi 


lity 


mo 


dif ier 


} 


string mRemarks = " (HflMa 3a 


6ejieacKM 


)"; 



flecpMHnpaHe Ha hmbo Ha bmahmoct 

flecpMHMunflTa Ha bcako no/ie 3anonBa c hmbo Ha bmammoct. flonycTMMM ca 
BCM4KM no-rope M36poeHn HMBa Ha bmammoct, ho b npMMepa ca M3no/i3BaHM 
caMO private, 3aiuoTO CKpMBaHeTO Ha no/ieTaTa ot M3no/i3BamMTe K/iaca, T.e. 
yKa3BaHeTO Ha bmammoct private m/im protected, e yTBtpAeHa npaKTMKa b 
OOn. KoraTO MCKaMe pja npeAOCTaBMM AaHHMTe Ha K/iaca Ha oko/ihma cbat b 
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.NET e npneTO BMecTO no/ieTa c hmbo Ha flocrbn "public" fla ce M3no/i3BaT 
CBOMCTBa, Ha komto me ce cnpeM Ma/iKO no-K"bCHO. CTeneHTa Ha bmammoct 
MO>Ke v\ p,a He 6tAe onpeAe/ieHa hbho, KaKTO e b nocneAHMfl peA 3a no/ieTO 
mRemarks ot npMMepa m b T03M c/iynai/i ce noApa36npa private. Ta3M npaK- 
TMKa He ce npenoptuBa, 3aiuoTO boam ao no-HeaceH koa. 

flecjjMHnpaHe Ha Tun 

C^eABaiunflT e/ieMeHT ot AecpMHuunaTa Ha n/ieH-npoMeH/iMBa e Ti/iirbT, komto 
ce yKa3Ba 3aA"b/i>KMTe.nHO. Mo>Ke p,a 6"bAe npoM3BO/ieH .NET Tun ot CTS m/im 
AecpMHupaH ot noTpe6nTe^fl. 

3aAasaHe Ha MMe 

Cnep, Tuna cneABa MMeTO Ha AecpMHupaHOTO no/ie, npe3 KoeTO ce o6ptiuaMe 
KtM Hero. To npeAcraB/iflBa MAeHTucpuKaTop, t. e. nocneAOBaTe/iHOcr ot 
Unicode cmmbo/im - MaBHH v\ Ma/iKM 6yKBM, uncppn, -(Tupe) v\ _(noA4epTa- 
Baiuo Tupe), He3ano4Baiua c uncppa v\nv\ Tupe. 

MMeHaTa Ha no/ieTaTa v\ B"bo6iue Ha n/ieHOBeTe b .NET Framework MoraT p,a 
6"bAaT MAeHTM4HM chc cbmecTByBamM MMeHa Ha TunoBe v\i\v\ npocTpaHCTBa ot 
MMeHa (Ha tax me ce cnpeM b Kpaa Ha TeMaTa). HanpuMep K/iacvr student 
MO>Ke Aa MMa cbomctbo etc cbiuoTO MMe student. MoraT p,a 6"bAaT v\ 3ana3eHM 
AyMM, ho caMO aKO 6"bAaT npeAwecTBaHM ot @. flonycKa ce v\ M3no/i3BaHeTO Ha 
He/iaTkiHCKM 6yKBM b MMeHaTa, ho He ce npenoptuBa. 

3aAaBaHe Ha ctomhoct 

ripn AecpMHMunflTa Ha no/ie MOweM Aa My 3aAaAeM ctomhoct, KaKTO b npuMepa 
TOBa e HanpaBeHO 3a mcourse v\ mRemarks. Ako Hana/iHaTa ctomhoct 6"bAe 
nponycHaTa, Ha n/ieH-npoMeH/iMBaTa ce 3aAaBa ctomhoct no noApa36MpaHe. 
3a pecpepeHTHMTe TMnoBe TOBa e null, a 3a ctomhocthmt6 TMnoBeTe e o m/im 
HeMH eKBMBa^eHT (HanpMMep false 3a boolean). B .NET Framework bcmukm 
n/ieHOBe m npoMeH^MBM ce MHMUMa^M3MpaT aBTOMaTMUHO. ToBa HaMa^ABa 
rpeujKMTe, Bt3HMKBaiuM 3apaAM M3no/i3BaHeTO Ha HeMHMUMa^M3MpaHM npo- 

MeH/lMBM. 

KoHCTaHTHM no/ieTa 

KoHCTaHTHMTe no/ieTa (m/im caMO KOHcraHTii) mhoto npM/iMnaT Ha o6MKHOBe- 
HMTe no/ieTa, ho MMaT hakom oco6eHOCTM. HeKa o6tpHeM BHMMaHMe Ha cnep,- 

HMfl npMMep, KOMTO nOKa3Ba HflKO/IKO AeCpMHMUMM Ha KOHCTaHTM: 



public class MathConstants 

{ 

public const string PI_SYMBOL = "n"; 
public const double PI = 3.1415926535897932385; 
public const double SQRT2 = 1.4142135623731; 
} 
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Ot npuMepa Bki>KflaMe, ne flecpMHuunaTa Ha KOHcraHTa e flecpMHuunaTa Ha 
no/ie c flo6aBeHa K/iK>noBaTa flyMa const. MMa v\ hakom flpyrw pa3/iMKM. 

ripn fleK^apupaHeTO Ha KOHCTaHTHO no/ie e 3afl"b/i>KkiTe/iHO fla ce npeflocraBki 
ctomhoct. OcBeH TOBa CTOMHOCTTa Ha KOHcraHTaTa He MO>Ke fla 6"bfle npoMeHfl- 
Ha no BpeMe Ha pa6crraTa c Tuna, b komto e flecpMHupaHa - Mowe caMO fla 6"b- 
fle nponeTeHa. KoHcraHTi/iTe pea/iHO He cbiuecTByBaT KaTO no/ieTa b Tuna, a 
cbiuecTByBaT caMO b cope KOfla v\ ce 3aMecTBaT etc CTOMHOCTTa mm no BpeMe 
Ha KOMnw/iaui/m. nopaflu Ta3M npwuwHa const fleK/iapaunnTe b C# ce Hapi/maT 
oiue compile-time KOHCTaHTM, t. e. KOHcraHTki, komto cbmecrByBaT caMO no 
BpeMe Ha KOMnw/iaukiflTa. 

no/ieTa caMO 3a neTeHe 

flpyr cneuwa/ieH bma no/ieTa, noflo6HM Ha KOHCTaHTMTe, ca no/ieTaTa caMO 3a 
neTeHe (read-only fields). Te ce pa3/ikmaBaT ot KOHcraHTHi/iTe no TOBa, ne 
CTOMHOCTTa mm ocBeH npw flecpMHMunflTa MO>xe fla 6"bfle 3aflafleHa v\ b koh- 
CTpyKTop, ho ouaM HaTaTbK He Moxe fla 6"bfle npoMeHAHa. H/ieH-npoMeH/iMBa 
caMO 3a neTeHe ce fleK/iapwpa, KaTO ce w3no/i3Ba 3ana3eHaTa flyMa readonly, 
KaTO b npuMepa: 



class ReadOnlyDemo 

{ 

private readonly int mSize; 

public ReadOnlyDemo (int aSize) 

{ 

mSize = aSize; // cannot be further modified! 

} 
} 



3a pa3/im<a ot KOHcraHTkiTe, no/ieTaTa caMO 3a neTeHe ca pea/iHki no/ieTa b 
Tuna, komto o6ane, 3afl"b/i>KkiTe/iHO Tpa6Ba fla ce kiHkmkia/iki3kipaT b KOHcrpyK- 
Topa Ha K/iaca v\nv\ npn fleK/iapwpaHe, 3aiuoTO cnep, TOBa He MO>Ke fla mm 6"bfle 
npucBOABaHa ctomhoct m 6nxa ocraHa/ii/i c noflpa36npaiuaTa ce. riopaflu Ta3M 
npn4MHa Te ce HapwuaT oiue run-time KOHcraHTM, t. e. KOHcraHTki, komto ce 
MHMuna^M3MpaT no BpeMe Ha ki3n"b/iHeHkie Ha nporpaMaTa. 

MeTOflM 

MeTOflMTe {v\nv\ oiue H/ieH-4>yHKi4Mii) flecpMHupaT onepaunn 3a Tuna, b 
komto ca flecpMHupaHM. Te MoraT fla 6opaBAT c n/ieHOBeTe My, He3aBMCMMO ot 
CTeneHTa mm Ha bmammoct, fla vv\ flocrbnBaT v\ npoMeHHT (ocBeH no/ieTaTa o6a- 
BeHM KaTO KOHCTaHTHM v\i\v\ caMO 3a neTeHe). 

B C# cpyHKUkin MoraT fla 6"bflaT flecpuHnpaHM eflMHCTBeHO KaTO n/ieHOBe Ha 
K/iac i/i/iki CTpyKTypa, 3a pa3/ikiKa ot flpyrn o6eKTHO-opneHTnpaHM e3v\\\v\, Kb- 
fleTO ce ki3no/i3BaT r/io6a/iHM 4>yHKi4HM - TaKMBa, komto He ca o6B"bp3aHM c 
KOHKpeTeH Tun v\ ca o6moflOCTbnHki. B C# cpyHKUkin, komto ce AOCTbnBaT 6e3 
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fla e Hy>KHa kiHcrai-mkifl Ha flafleH K/iac, ce flecpMHupaT KaTO aaTMHHM. Ha tax 
me ce cnpeM cnep, Ma/iKO. 

3aAasaHe Ha bmammoct 

noflo6HO Ha no/ieTaTa, v\ MeTOflkiTe MoraT fla MMaT hmbo Ha bmammoct. M cmh- 
TaKTM^HO, m ot MeflHa Tomo Ha crmia Ha nporpaMnpaHe, Ha MeTOflMTe e 
flonycTMMO fla ce 3aflafle koa fla e ot B"b3MO>KHMTe HMBa Ha bmammoct, tbm 
KaTO Te npeflCTaB/iflBaT fleMCTBu^Ta c Tuna v\ 3a hakom ot tax e Heo6xoflMMO 
fla 6"bflaT BMflMMM 3a oko/ihi/ia cbat, a 3a flpyrn - He. Othobo noflpa36npaiuoTO 
ce hmbo Ha BMflMMOCT e private, ho e npenop"h>ni/iTe/iHO fla ce fleK/iapwpa 

M3PM4HO. 

naparieTpM m Bi>pHaTa ctomhoct 

MeTOflMTe MoraT fla npneMaT napaMeTpn v\ fla BptiuaT ctomhoct. IHapaMeTpnTe 
MMaTTun, komto MO>Ke fla 6"bfle BceKM Ba/ikifleH .NETTun. BtpHaTaTa ctomhoct 
MO>Ke fla 6"bfle cbu\o ot BceKM B"b3MO>xeH Tkin, a MO>xe v\ fla OTCbCTBa. HeKa 
o6tpHeM BHMMaHne Ha c/ieflHkifl npuMep: 



class MethodsDemo 

{ 

public void SayHiGeorgi ( ) 

{ 

SayHi ('Toiuo") ; 

} 

public void SayHiPeter() 

{ 

SayHi ("nemo") ; 

} 

private void SayHi (string aName) 

{ 

if (aName == null | | aName == "" ) 

{ 

return; 

} 

Console .WriteLine ( "3flpaBew, {1}", aName); 

} 

public int Multiply (int x, int y) 

{ 

return x * y; 

} 
} 



ritpBMTe flBa MeTOfla, SayHiGeorgi ( ) M SayHiPeter ( ) , He npneMaT HMKaKBM 
napaMeTpn V\ He BptLflaT CTOMHOCT. TpeTklflT, SayHi (string aName), npneMa 

eflMH napaMeTbp ot Tkin string v\ He Bptiua ctomhoct. riocneflHi/mT, 
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Multiply (int x, int y) , npneMa flBa napaMeTbpa ot Tun int v\ Bptiua 

CTOMHOCT CbLflO OT TMn int. 

B AecpMHMUMMTe Ha ntpBMTe Tpn MeTOAa ot npuMepa 3a6e/iH3BaMe K/iK>noBaTa 
AyMa void - t*i ce M3no/i3Ba npn MeTOflu, komto He BptiuaT ctomhoct. 3a 
MeTOflM, komto BptmaT ctomhoct, BMecTO K/iionoBaTa flyMa void ce yKa3Ba 
Ti/ina Ha BptiuaHaTa ctomhoct. 

B nocneflHi/ifl MeTOfl 3a6e/i$i3BaMe KaK ce ynoTpe6*iBa K/iK>noBaTa flyMa return 
3a BptiuaHe Ha ctomhoct. CtiuaTa K/iionoBa flyMa M3no/i3BaMe m 3a npeKpa™- 
BaHe Ha M3n"b/iHeHMeTO Ha MeTOfl, komto He Bptiua ctomhoct, KaKTO b MeTOfla 

SayHi (aName) . 

MeTOAM c eAHaKBM HMeHa 

B C# e flonycTMMO eflMH TMn fla MMa flBa m noBene MeTOfla c eflHO m cbu\o MMe, 
ho c hakom orpaHM^eHMfl. me BtBefleM noH^TMe, CB"bp3aHO c M3no/i3BaHeTO Ha 
eflHO m c"biuo MMe 3a hako/iko MeTOfla. KoM6MHauMATa ot mmcto, 6poa m TMna 
Ha napaMeTpMTe Ha MeTOfl HapMnaMe cfimaTypa. Ako flBa MeTOfla MMaT eflHO 
m cbiuo MMe, Te 3afl"b/i>KMTe/iHO Tpa6Ba fla ce pa3/iMnaBaT no CMTHaTypa. C/iefl- 
BaiflMflT npMMep M/uocrpMpa flecpMHMpaHeTO Ha tpm MeTOfla c eAHaKBM MMeHa: 



int Sum(int a, int b) 










return a + b; 










int Sum(int a, int b, 


int c) 








return a + b + c; 










long Sumflong a, long 


b, long c) 


// 


avoid 


this 


return a + b + c; 











TopHMTe flecpMHMUMM ca Hairb/iHO Ba^MflHM - ntpBMTe flBa MeTOfla ce pa3/iMna- 
BaT no 6poa Ha napaMeTpMTe cm, a btopmat m TpeTM^T - no TMna. 




Tpn6Ba fla CMe oco6eHO BHMMaTe/iHM c fletjjMHMMMM ioto 
noc/ieflHMTe flBe v\ e npenopi>miTe/iHO fla ce M36nrBaT, ti>m 
KaTO He e oneBUflHO kom mctoa me 6-bAe M3BMKaH npM 

o6p-bLqeHMe KaTO int sumTest = sum(l,2,3). KOMnmiaTOpi»T 

no HHKaKbB H3HMH He hm npeaynpe>KflaBa 3a flBycMnc/ineTO. 
B ropHMn npMMep me 6-fafle M3BMKaH rrbpBuaT mctoa - sum(int 
a, int b, int c) . 



HnaBa 3. 06eKTHO-opneHTnpaHO nporpaMkipaHe b .NET 157 

CTaTMHHM HJieHOBe 

KaKTO Bene cnoMeHaxMe, b C# cpyHKunn, komto MoraT fla ce M3BMKBaT 6e3 fla 
e Hy>KHa MHCTaHuna Ha K/iac, ce pea/iw3npaT KaTO aaTHHHw (i/i/iki o6ujm) 
MeTOflM. ToBa CTaBa, KaTO b flecpMHuunaTa mm bk/ikdhmm K/iionoBaTa flyMa 
static. CTaTM^HMTe n/ieHOBe ce cnoAe/iflT ot bcm^km MHCTaHunn v\ ce i/i3no/i- 
3BaT 3a npecb3AaBaHe Ha CBOMCTBa v\ AewcTBua, komto ca nocroflHHi/i 3a bci/ih- 
km o6eKTM ot flaAeHMfl K/iac. flocTbnvr ao CTaTM^HMTe 4/ieHOBe Ha Tkina ce 
M3B"bpiua AnpeKTHO, a He npe3 MHCTaHuna, KaKTO b c/ieABamwfl npuMep: 



class Bulgaria 

{ 

private static int mNumberOf Cities = 267; 

public static int NumberOf Cities 

{ 

get 

{ 

return mNumberOf Cities; 

} 
} 

public static void AddCity ( string aCityName) 

{ 

mNumberOf Cities++; 

// . . . 
} 

// . . . 

static void Main ( ) 

{ 

Console . WriteLine ( 

"B B'bJirapwfl ravia {0} rpafla.", Bulgaria . NumberOf Cities ) ; 
} 
} 



B npuMepa BMA^xMe AecpMHupaHeTO v\ i/i3no/i3BaHeTO Ha craTwnHki no/ieTa, 
MeTOAM m CBOMCTBa. l/l3no/i3BaxMe craTkinHMTe CBOMCTBa 6e3 p,a MHCTaHunpaMe 

K/iaca Bulgaria HklKbAe. 




Ba>KHa oco6eHOCT, kohto Tpn6Ba fla MMaMe npeflBMfl npM 
M3no/i3BaHeTO Ha craTMHHM MeTOflM v\ CBOticrBa, e ne Te 
MoraT fla M3no/i3BaT caMO CTanmHM no/ieTa. nosieTaTa, 
komto ca o6B~bp3aHM c MHCTaHL|ii$i MoraT fla ce flocrtriBaT 

CaMO B HeMHMfl KOHTeKCT, a CTaTMHHMTe MeTOflM M CBOMCTBa 
Ca He3aBMCMMM OT MHCTaHMMRTa. 



CTaTMHHMTe no/ieTa Ha Tuna mhoto npw/ikinaT Ha r/io6a/iHi/iTe npoMeH/ikiBki b 
no-CTapnTe e3nun 3a nporpaMnpaHe KaTO C, C++ v\ Pascal. KaKTO r/io6a/iHMTe 
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npoMeH/ikiBki, craTMUHMTe no/ieTa ca flocTtnHM ot ua/ioto npn^OKeHne v\ MMaT 
caMO eflHa MHCTaHuna. 

Ot n/ieHOBeTe Ha Tuna, ocBeH no/ieTaTa, CBOMCTBaTa v\ MeTOflMTe cbu\o v\ 
KOHCTpyKTopnTe, MHAeKcaTopnTe m c"b6nTMflTa MoraT fla 6"bflaT craTMUHki. Koh- 
CTaHTMTe cbiuo ca o6lum 3a bcmukm MHCTaHunn Ha Tuna, ho He MoraT fla 6"bflaT 
CTaTM^HM. flecTpyKTopnTe ctiflo He MoraT fla 6"bflaT craTMUHki, flOKaTO onepa- 
TopnTe 3afl"b^>KMTe^HO ca. 

KoHCTpyKTopn 

KoHCTpyKTopnTe ce ki3no/i3BaT npn cb3flaBaHe Ha o6eKTM v\ cnywaT 3a 
MHMi4Ma/iM3ai4M$i, v\i\v\ Hana/iHO ycTaHOBABaHe Ha cbCTOAHneTO Ha no/ieTaTa 
Ha o6eKTa. MexaHM3M"bT Ha pa6oTa v\ CMHTaKCuctT 3a flecpMHupaHe Ha koh- 
CTpyKTopnTe b C# ca noflo6HM Ha flpyrn o6eKTHO-opneHTnpaHM e3v\u,v\, KaTO 
Java m C++ c HAKOM oco6eHOCTM, Ha komto me o6"bpHeM BHMMaHne. flonycKa 
ce M3no/i3BaHeTO Ha noBene ot eflMH KOHCTpyKTop, KaTO KOHcrpyKTopi/iTe 
Tpa6Ba fla ce pa3/ikmaBaT no 6poa v\/v\nv\ Tuna Ha napaMeTpnTe. B"b3MO>KHO e 
m fla He ce flecpMHupa KOHCTpyKTop v\ b TaicbB c/iynaw KOMnki/iaTopvr c"b3flaBa 
noflpa36npaiu ce - ny6/ii/meH, c npa3HO ta/io m 6e3 napaMeTpn. 

klHHUHa/iM3MpaHe Ha no/ieTaTa 

CtiuecTByBaT Tpn b"B3mo>khoctm 3a MHMuna^M3auMflTa Ha no/ieTaTa Ha o6eKTa 
- fla 6"bflaT MHMuna^M3MpaT b KOHCTpyKTop, npn fleK^apaunflTa mm v\j\v\ fla 
HAMaT M3pn4HO 3aflafleHa ctomhoct. 

MHMuna^M3auMMTe, onucaHM b ta/ioto Ha KOHcrpyKTopa ce i/i3n"b/iHflBaT no 
BpeMe Ha ki3n"b/iHeHi/ieTO to3m KOHCTpyKTop - npn cb3flaBaHe Ha o6eKT ot 
cbOTBeTHkia K/iac c K/iK>noBaTa flyMa new b C#. 

MHMuna^M3auMMTe, flecpMHupaHM npn fleK/iapauwflTa Ha no/ieTaTa ce i/i3n"b/iH*i- 
BaT flupeKTHO npeflu KOHCTpyKTopa. Mo>xeM fla npneMeM, ne npn KOMnw/iauMfl- 
Ta MHMuna^M3auMMTe Ha no/ieTaTa ce flo6aB*iT b Hana/iOTO Ha BceKM KOHcrpyK- 
Top. BcbiflHOCT C# KOMnki/iaToptT npaBM touho TOBa ckpmto ot nporpaMMCTa - 

nOCTaBfl KOfl, KOMTO MHMUMa/lM3kipa BCM4KM H/ieH-npOMeH/lklBM Ha Tkina B"bB 
BCM4KM HerOBM KOHCTpyKTOpM . 

no/ieTaTa, komto HAMaT 3aflafleHa Hana/iHa ctomhoct, no/iynaBaT ctomhoct no 
noflpa36npaHe (Hy/ieBa ctomhoct). ToBa noBefleHne ce M3MCKBa ot cneun- 
cpMKaunflTa Ha e3MKa C# v\ He 3aBncn ot KOHKpeTHaTa i/iMn/ieMeHTaumi Ha 
KOMnn^aTopa. 

KoHcrpyKTopM - npMMep 

Cbc c^eflBaiflMfl npuMep me pa3r/ieflaMe npuMepHM flecpMHuunn Ha KOHcrpyK- 
Topn Ha 6a30B K/iac c eflMH HacneflHMK: 



class Student 

{ 

private string mName; 
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private int mStudentld; 

private string mPosition = "Student"; 

public Student ( string aName, int aStudentld) 

{ 

mName = aName ; 

mStudentld = aStudentld; 
} 

public Student ( string aName) : this (aName, -1) 

{ 

} 

public static void Main ( ) 

{ 

Student s = new Student ("Baw Kwpo", 12345); 

} 



} 



public class Kiro : Student 

{ 

public Kiro() : base ("Bail Kwpo", 12345) 

{ 
} 

// . . . 
} 



3a6e/i*i3BaMe yncrrpe6aTa Ha K/uonoBi/ue flyMM this v\ base cnefl flecpMHuunfl- 
Ta Ha KOHCTpyKTopnTe Ha K/iaca. Te npeAcraB/iflBaT cbOTBeTHO o6ptiueHMfl 

K"bM APyr KOHCTpyKTOp Ha CblUMfl K/iaC M K"bM KOHCTpyKTOp Ha 6a30BMfl K/iac, 

KaTO b CKo6nTe ce M3pe>KflaT napaMeTpnTe, komto ce noflaBaT Ha M3BMKBaHMfl 
KOHCTpyKTOp. B npuMepa e M3no/i3BaHe Hac/ieAflBaHe, Ha KoeTO me c cnpeM b 
Rejawnw cnep, Ma/iKO (K/iacbT Kiro HacneAflBa K/iaca student). 

M3C/ieABaHe Ha MSIL KOAa 3a KOHcrpyKTopMTe b C# 

B cneflBamaTa AeMOHcrpauMfl me cm nocny>KMM c MHcrpyMeHTa IL DASM 
(ildasm.exe), komto e 4acT ot .NET Framework SDK, 3a fla pa3r/ieflaMe MSIL 
KOAa, komto C# KOMnM/iaTop"bT reHepMpa 3a K/iaca student, komto flecpMHM- 
paxMe b npMMepa no-rope. C TOBa ynpa>KHeHMe He caMO me ce 3ano3HaeM c 
pa6oTaTa c MHCTpyMeHTa, ho m me 3a6e/ie>KMM oco6eHOCTMTe b reHepMpaHMa 
KOfl, CB"bp3aHM c no/ieTaTa etc 3aflafleHa ctomhoct npM AeK/iapau.M$iTa. Eto 
CTbnKMTe, komto Tpa6Ba p,a HanpaBMM: 

1. OTBapaMe Demo-i -constructors. sin, e/ieMeHTapeH Visual Studio .NET 
npoeKT c eAMHCTBeH C# cpai/i/i, komto cbAtpwa KOAa ot tophma npMMep. 
KoMnM^MpaMe npoeKTa. 
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CrapTkipaMe KOMaHflHMfl MHTepnpeTaTop KbM Visual Studio .NET. He 
M3no/i3BaMe CTaHflapTHna cmd.exe, a to3m, komto ce HaMupa b start -> 

Programs -> Microsoft Visual Studio 2003 -> Visual Studio 

Tools, 3aiuoTO tom ce crapTi/ipa c perncTpupaHM ntTMiua KbM .NET mh- 
CTpyMeHTMTe, komto ce i/i3no/i3BaT ot KOMaHflHua pefl. 

M36npaMe flupeKTopnaTa, KtfleTO ce HaMupa ki3iTb/iHkiMkiflT dpai/i/i, 

nO/iyneH npn KOMnkl/lkipaHe Ha npoeKTa - Demo-l-Constructors.exe. 

Ako He CMe npoMeHM/iw HacTpoMKMTe Ha Visual Studio .NET, TOBa me e 

flkipeKTOpuflTa <flwpeKTopiisi Ha npoeKTa>\bin\Debug. 

M3BMKBaMe ot KOMaHAHMfl peA MHcrpyMeHTa iidasm m My noAaBaMe KaTO 
napaMeTbp KOMrm/ii/ipaHOTO npM/io>KeHMe: 

iidasm Demo-l-Constructors.exe 



Eto KaK M3r/ie>KAa npo3opei_rbT Ha MHcrpyMeHTa, b komto e 3apeAeHO 
aceM6/ii/iTO ot npi/i/io>KeHi/ieTO, KoraTO pa3irbHeM bcmukm e/ieMeHTki ot 
A^pboto: 



1 f Demo-1-Constructors.eKe - IL DASM 


-lnl 


x| 


File View Help 






B-~$ Demo-l-Constructors.exe 
I ► MANIFEST 




■=o. IDemo tor :H 


B| 


f Student 

■■■■ ► .class public auto ansi beforefieldinit 

♦ mNanne : private string 

♦ rmPosition : private string 

♦ rmStudentld : private int32 

H .ctor : void(string) 

H .ctor : void(stringjnt32) 

E3 Main : void() 


.assembly 'Demo-TConstructors' 
{ 


ft 


UJ 




//, 



IL DASM noi<a3Ba AtpBO 3a aceM6/ii/iTO, b KoeTO pa3/ii/maBaMe K/iaca 
student m n/ieHOBeTe My. Ako ce npnABM>KMM no AtpBOTO ao KOHcrpyK- 
TopnTe Ha K/iaca, MO>KeM p,a i/i3cneABaMe TexHua IL koa, KaKTO e 
noKa3aHO Ha cneABamaTa KapTMHKa: 
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f demo-1-constructors.eKe - IL DASM 



File View Help 



^inlxj 



V demo- l-constructors.exe 
► MANIFEST 
P Demo_l Constructors 



- 



B-^ Demo_l Constructors. Student 

► .class public auto ansi beforefieldinit 

^ mName : private string 

♦ mPosition : private string 

^ mStudentld : private int32 

| ■ .ctor : void(string) 

■ .ctor : void(stringjint32) 

= Q Main : void() 



1 f Demo 1 Constructors.Student::.ctor : void(string) 


-Inlxl 


Find Find Next 


|. method public hidebysig specialnane rtspecialname 




ir 
{ 

// Code 


istance uoid .ctor(string aName) cil managed 




size 11 (8xb) 




.maxstack 8 




IL 8808 


ldarg.B 




IL 8881 


ldarg.1 




IL 8882 


Idc.i4.n1 




IL_BBB3 


call instance uoid Demo_1_Constructors. Student : 


.ctor(string, 
int32) 


IL 8888 


nop 




IL 8889 


nop 




IL 888a 


ret 




> // end c 


if method Student :: .ctor 





.assembly 'Demo-1-Constructors' 



.ver 0:0:0:0 



B KOAa, reHepupaH 3a KOHCTpyKTopa c ep,v\H napaMerbp, ce BM>KAa o6pt- 
meHneTO KtM to3m c flBa napaMerbpa. Ako noBTopuM ctiuoTO flewcTBue v\ 
c BTopufl KOHCTpyKTop, MO>KeM fla Ha6/iK>flaBaMe v\ HeroBna IL koa (Ha 
KapTMHKaTa no-flo/iy). 

3a6e^A3BaMe, ne 3aAaBaHeTO Ha ctomhoct Ha no/ieTaTa c MHnuna- 
^M3au,Mfl npn AeK^apaunflTa pea/iHO ce M3B"bpujBa b Hana/icrro Ha BTopua 
KOHCTpyKTop. Pea/iHO Te3M no/ieTa ce MHMu,na^M3MpaT v\ ot ntpBua 

KOHCTpyKTOp, 3aiUOTO TOM M3BMKBa BTOpMfl. 
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f Student::. ctor : void(string,int32) 



11 



.method public hidebysig specialnane rtspecialname 
instance Moid .ctor(string aNane, 

int32 aStudentld) cil managed 



i 



// Code size 
.maxstack 2 



IL 


0609: 


IL 


O601: 


IL 


0006: 


IL 


000b: 


IL 


000c: 


IL 


O011: 


IL 


0612: 


IL 


0013: 


IL 


0018: 


IL 


0019: 


IL 


001a: 


IL 


001f : 



ldarg.O 

ldstr 

stfld 

ldarg.O 

call 

ldarg.O 

ldarg.1 

stfld 

ldarg.O 

ldarg.2 

stfld 

ret 



32 (0x20) 

"Student" 

string Demo_1_Constructors. Student : :nPosition 

instance uoid [ mscorlib] System. Object: : .ctor() 
string Demo_1_Constructors. Student : :mName 
int32 Demo 1 Constructors. Student : :mStudentId 



> // end of method Student :: .ctor 



uj 



Singleton K/iac 

B T03M npuMep me npeACTaBMM ep,v\H nony/iapeH iua6/iOH b o6eKTHO-opneHTM- 
paHMfl AH3aMH - K/iac, komto Mowe fla MMa Haw-MHoro eflHa kiHcrai-mkifl b paM- 
KMTe Ha ua/iOTO npn^OKeHne. TaicbB K/iac HapwuaMe singleton. 3a pea/iM3M- 
paHeTO Ha TaKMBa K/iacoBe ce M3no/i3Ba cneRHwnj iioaxoa: 



public sealed class Singleton 

{ 

private static Singleton mlnstance = null; 

private Singleton ( ) 
{ 



public static Singleton Instance 



{ 



get 

{ 

if (mlnstance == null) 



{ 



mlnstance = new Singleton ( ) ; 



} 

return mlnstance; 
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Ue/ua Ha 3a,qaBaHeTO Ha private bmammoct 3a KOHCTpyKTopa Ha K/iaca e 3a 
fla He MoraT fla ce cb3,qaBaT MHCTaHunn ocBeH ot n/ieHOBe Ha K/iaca, KaKTO b 
c/iynaa CTaTM^HOTO cbomctbo instance. B AecpMHMunflTa Ha K/iaca e M3no/i- 
3BaHa K/iionoBaTa flyMa sealed, koato yKa3Ba, ne K/iacbT He Mowe fla 6tfle 
HacneflflBaH. 

TopHMflT npuMep caMO fleMOHCTpupa M3no/i3BaHeTO Ha sealed K/iacoBe v\ nac- 
TeH KOHCTpyKTop. B pea/iHa ci/uyaui/m npn pea/iM3auMHTa Ha singleton wa6- 
ziOHa Tpa6Ba fla ce B3eMe npeflBMfl, ne e B"b3MO>KHO hako/iko hmujkm (threads) 
eflHOBpeMeHHO fla ce onuTaT fla M3B/ieKaT MHCTaHunaTa Ha singleton K/iaca v\ 
fla ce no/iynw Hewe/iaHO noBefleHne. 3aTOBa o6mkhob6ho pea/iM3au.MflTa Ha 
to3m Lua6/iOH M3MCKBa flont/iHMTe/iHM ycv\nv\s\ 3a hmlukobo o6e3onac$iBaHe Ha 
pa6oTaTa Ha K/iaca. Ha pa6crraTa c hmujkm me o6"bpHeM cneuMajiHO BHMMaHMe 
b TeMaTa " MHoroHMUJKOBO nporpaMMpaHe m CMHxpoHM3auMa ". 

CTaTMHeH KOHCTpyKTOp 

KoHCTpyKTopMTe, noflo6HO Ha flpyrM BMflOBe n/ieHOBe Ha KJiaca, MoraT fla 

6"bflaT 06flBeHM 3a CTaTMUHM, C Ta3M OC06eHOCT 4e CTaTMUHMflT KOHCTpyKTOp 

MO>Ke fla 6"bfle HaM-MHoro eflMH m He MO>Ke fla npMeMa napaMeTpM m moamcpm- 
KaTopM 3a Aocrbn. 

l/l3BMKBaHe Ha CTaTMHeH KOHCTpyKTOp 

CraTMUHMflT KOHCTpyKTOp Ce M3nOJ13Ba 3a MHMUMajlM3ai4Mfl Ha CTaTM4HMTe 
4JieHOBe M Ce M3BMKBa aBTOMaTM4HO. M3BMKBaHeTO Ha CTaTM4HMflT KOHCTpyK- 
TOp ce M3B"bpujBa "3afl KyjiMCMTe" ot CLR. ToBa CTaBa no BpeMe Ha M3ntJiHe- 
HMeTO Ha nporpaMaTa m MOMeHTbT Ha CTapTMpaHeTO My He e touho onpe- 
fle/ieH. ToBa, KoeTO e CMrypHO, e ne craTMUHMsiT KOHCTpyKTOp e Bene M3BMKaH 
KoraTO ce C"b3flafle ntpBaTa MHCTaHUMa Ha K/iaca mjim KoraTO ce flocTtnM 
hakom HeroB CTaTMHeH 4JieH. B paMKMTe Ha nporpaMaTa, craTMnHMAT koh- 
CTpyKTop MO>Ke fla 6"bfle M3BMKaH HaM-MHoro BeflH"b>K. 

CTaTMHeH KOHCTpyKTOp - TipMMep 

B cjieflBaiflMfl npMMep me pa3r/ieflaMe KJiaca sqrtPrecaicuiated, komto m3- 
no/i3Ba CTaTMHeH KOHCTpyKTOp: 



class SqrtPrecaicuiated 

{ 

public const int MAX_VALUE = 10000; 

private static int [ ] mSqrtValues; // static field 

// Static constructor 
static SqrtPrecaicuiated ( ) 

{ 

mSqrtValues = new int [MAX_VALUE + 1] ; 

for (int i = 0; i <= MAX_VALUE ; i++) 
mSqrtValues [i] = (int) Math . Sqrt (i ) ; 
} 
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// Static method 

public static int GetSqrt(int aValue) 

{ 

return mSqrtValues [aValue] ; 

} 

static void Main ( ) 

{ 

Console. WriteLine (GetSqrt (1000) ) ; 

} 



} 



K/iaCbT SqrtPrecalculated C/iy>Kkl 3a 6"bp30 V\3<AV\CJ\5\BaHe Ha KOpeH KBafl- 

paTeH. Tom npeAOcraBH craTMUHi/m MeTOA sqrtPrecaicuiatedO , komto Bpt- 
ma ufl^aTa nacr Ha KBaApaTHi/m KopeH Ha apryMeHTa cm. 

3a no-ro/iHMO 6"bp30AeMCTBne bcmukm KBaApaTHM KopeHM Ha nwc/iaTa ot ao 
10000 ce M3ni/ic/iflBaT npeABapi/iTe/iHO b craTi/mHi/ifl kohctpyktop v\ nocne ce 
M3no^3BaT HaroTOBO. MHO>KecTBOTO ot CTOMHOCTMTe ce CbXpaHflBa B CTaTMH- 

HOTO nO/ie mSqrtValues [ ] , KOeTO Ce MHMU.Ha/lM3Mpa B CTaTMUHMfl KOHCTpyK- 

Top, komto ce M3n"b^HABa npeAM ntpBua onuT 3a Aocrbn ao K/iaca. 

IHe n^KDCTpupaMe noBeAeHneTO Ha craTi/mHi/iTe KOHCTpyKTopn b .NET 
Framework, ioto c noMOurra Ha Ae6"brepa Ha VS.NET Ha6/iK>AaBaMe KaK 
npeAM Aa 3anonHe p,a 6"bAe M3no/i3BaH AaAeH K/iac ce M3n"b/iH*iBa ntpBO 

CTaTMUHMflT My KOHCTpyKTOp. 

npoc/ieflJiBaHe Ha n3irb/iHeHneTO Ha npMMepa 

IHe M3no^3BaMe Ae6"brepa Ha Visual Studio .NET 3a Aa npocneAMM M3n"b/iHe- 
HkieTO Ha KOAa ot ropHna npuMep, komto ce cbAtpwa b npw/io>KeHkieTO Demo- 

2-TestStaticConstructor OT AeMOHCTpaUMMTe. U\e M3n"b/1HMM nocneAOBa- 

Te/iHO c^eAHMTe CTbriKw: 

1. OTBapflMe C VS.NET TestStaticConstructor . sin M TO KOMnM/lMpaMe. 

2. C/iaraMe toukm Ha npeicbCBaHe (breakpoints) Ha ntpBua peA Ha cra- 

TMUHMfl KOHCTpyKTOp (static SqrtPrecalculated ( ) ) M B"bB CpyHKUMfl- 

Ta Main() KaTO mpaKaMe c MMUJKaTa Ha paBHMiueTO Ha Te3M peAOBe b 
npa3HOTO no/ie ot /iabo Ha o6/iacn"a 3a peAaKTupaHe Ha koa. Cnep, 
KaTO nocTaBMM TOUKMTe Ha npeicbCBaHe cpeAaTa M3r/ie>KAa no cneAHMfl 
Ha^MH: 
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SqrtPrecalculated.es 



Ox 



jTest5taticConstnjctor.5qrtPrecalculated ▼ (3 MaxValue 



using System; 



B namespace TestStaticConstructor 



I 



class SqrtPrecalculated 
{ 

public const int MaxValue = 10000; 

private static int[] niSqrt Values; 







static SqrtPrecalculated ( ) 
{ 



. [HaxValue + 1] 



for (int i=0; i<=MaxValue; i++) 

mSqrtValuesfi] = (int) Math. Sqrt ( i) 



} 



public static int GetSqrt(int aValue) 
{ 

return niSqrt Values [aValue] ; 
} 







static void Main() 
{ 



ratSqrt (1000) ) ; 



1 



A 



CrapTkipaMe nporpaMaTa b fle6"br pe>KMM (ot MeHK) Debug -> start 
v\nv\ c [F5]) m npoc^eflflBaMe KaK fle6"brep"bT Ha Visual Studio .NET 
cnupa ntpBO b craTi/mHi/m kohctpvktop, a cnep, KaTO My 3aAafleM fla 
npoA"b^>KM, cnupa b MeTOAa Main(). ToBa ki/uocrpi/ipa KaK cpyHKu.no- 
Ha^HOCTra ot CTaTM4HMfl KOHCTpyKTop ce M3n"b^HABa npeflu ntpBOTO 
M3no^3BaHe Ha K/iaca. Eto KaK H3Me>Kfla cpeflaTa b MOMeHTa, b komto 
nporpaMaTa e cnpa/ia b craTMUHMfl KOHCTpyKTop: 

[=] static SqrtPrecalculated [ ) 
{ 

mSqrtValues = new int [MaxValue+1] ; 
for (int i=0; i<=MaxValue; i++) 

m5qrtValues[i] = (int) Hath.Sqrt (i) ; 
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CBOMCTBa 

CBOMCTBaTa ca n/ieHOBe Ha K/iacoBeTe, crpyKTypi/iTe v\ MHTepcpewcMTe, komto 
061/iKHOBeHO ce M3no/i3BaT 3a p,a KOHTpo/iwpaT Aocrtna ro no/ieTaTa Ha Tuna. 

CBOMCTBaTa npw/iwuaT Ha n/ieH-npoMeH/iwBMTe no TOBa, ne MMaT MMe, no- 
KoeTO ce AOcrbnBaT, v\ ctomhoct ot HAKaKtB npeABapwTe/iHO onpeAe/ieH Tun. 
Ot r/ieAHa T04Ka Ha CMHTaKCuca 3a Aocrtn ao tax, CBOMCTBaTa i/i3r/ie>KAaT no 
cbiunflT Ha^MH KaKTO no/ieTaTa. Pa3/ii/iKaTa ce cbcroi/i b TOBa, ne CBOMCTBa 
ctAtpxaT koa, komto ce M3nt^HABa npn o6p"biueHne kbm tax, t. e. M3B"bp- 
ujBaT AeMCTBMfl. CBOMCTBaTa MoraT Aa 6"bAaT v\ CTaTM4HM. 

npoHMTaHe m npMCBonBaHe Ha ctomhoct 

CBOMCTBaTa MoraT Aa MMaTABa KOMnoHeHTa (accessors): 

koa 3a nponi/iTaHe Ha CTOMHOCTTa (get accessor) 

koa 3a npucBOABaHe Ha croMHOCTTa (set accessor) 

KoraTO cb3AaBaMe CBOMCTBa MO>KeM Aa npeAOcraBMM AecpMHuunn Ha ABaTa 
KOMnoHeHTa, KaKTO v\ Ha caMO eAMH ot tax, ho 3aAt>/i>KkiTe/iHO Tpa6Ba Aa e 
AecpMHupaH noHe ep,v\uv\s\T. CnopeA npeAOcraBeHkiTe KOMnoHeHTM p,env\M cbom- 
CTBaTa Ha Tpn BMAa: 

CBOMCTBa caMO 3a neTe (read only) - TaKMBa, komto AecpMHupaT caMO 
koa 3a nponi/iTaHe Ha crowHOCTTa mm. 

CBOMCTBa 3a neTeHe v\ nucaHe (read and write) - KoraTO MMaT v\ ABaTa 
KOMnoHeHTa. 

CBOMCTBa caMO 3a nucaHe (write only) - KoraTO e npeAOCTaBeH caMO 
koa 3a npucBOABaHe Ha ctomhoct. 

llpMMep 3a CBOMCTBa 

IHe AecpMHupaMe K/iaca Person 3a Aa ki/uocTpwpaMe AecpMHupaHeTO v\ v\3uon- 
3BaHeTO Ha CBOMCTBa: 



public class Person 

{ 

private string mName; 

private DateTime mDateOfBirth; 

// Property Name of type string 
public string Name 

{ 

get 

{ 

return mName; 

} 
set 

{ 



HnaBa 3. 06eKTHO-opneHTnpaHO nporpaMkipaine b .NET 167 



if ((value != null) && (value . Length > 0)) 

{ 

mName = value; 

} 
else 

{ 

throw new ArgumentException ( "Invalid name ! " ) ; 

} 



} 



) 



// Property DateOfBirth of type DateTime 
public DateTime DateOfBirth 

{ 

get 

{ 

return mDateOfBirth; 

} 
set 

{ 

if ((value. Year >= 1900) && 

(value. Year <= DateTime . Now. Year ) ) 

{ 

mDateOfBirth = value; 

} 
else 

{ 

throw new ArgumentOutOfRangeException ( 
"Invalid date of birth!"); 
} 
} 
} 

// Read-only property Age of type int 
public int Age 

{ 

get 

{ 

DateTime now = DateTime . Now; 

int yearsOld = now. Year - mDateOfBirth . Year; 

DateTime birthdayThisYear = 

new DateTime (now. Year, mDateOfBirth .Month, 
mDateOfBirth . Day, mDateOfBirth . Hour, 
mDateOfBirth. Minute, mDateOfBirth . Second) ; 

if (DateTime . Compare (now, birthdayThisYear) < 0) 

{ 

yearsOld--; 

} 

return yearsOld; 

} 
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} 
} 

// Property usage example 
class PropertiesDemo 

{ 

static void Main ( ) 

{ 

Person person = new Person ( ) ; 

person. Name = "Svetlin Nakov"; 

person. DateOfBirth = new DateTime ( 1980, 6, 14); 

Console .WriteLine ("{ } is born on { 1 : dd.MM. yyyy } . " , 

person. Name, person . DateOfBirth) ; 
Console .WriteLine ("{ } is {1} years old.", 
person. Name, person .Age) ; 
} 
} 



B npuMepHMfl K/iac BM>KflaMe flecpMHuunnTe Ha use CBOMCTBa 3a neTeine v\ 

nucaHe - Name OT Tun string M DateOfBirth OT TMn DateTime, KaKTO V\ eAHO 

caMO 3a neTeHe - Age ot Tun int. 

MoxeM p,a ao/iobmm pa3/iwnHHTe acneKTM Ha ynoTpe6aTa Ha CBOMCTBa - ep,no 
cbomctbo MO>Ke p,a 6"bAe npocTO o6BMBKa oko/io none Ha Tuna, ho MO>xe v\ p,a 
pea/iki3i/ipa no-c/io>KHa /iorm<a. HanpuMep CBOMCTBaTa Name v\ DateOfBirth b 
npuMepa npocTO BptiuaT CTOMHOcrra Ha noneTaTa, komto o6BMBaT, v\nv\ n 
3aAaBaT cnep, cbOTBeTHMTe npoBepKM 3a Ba/iMAHOcr. Cbomctbo Mowe p,a 6"bAe 
m a6cTpaKunfl Ha ashhh, ki3B/ikmaHeTO v\ cbxpaHeHneTO Ha komto 6m homo p,a 
6"bAe CB"bp3aHO etc cno>KHa o6pa6oTKa. OnpocTeH npuMep 3a TOBa e Age, 

KOeTO BptlUa CTOMHOCT, pe3y^TaT OT M3B"bpilJBaHe Ha M3HMC^eHMfl, b cnynaa 

pa3/im<aTa Me>KAy TeKymaTa p,aja v\ po>KAeHaTa p,aja Ha /lwueTO. 

ripoc/ieflyiBaHe Ha n3m>jiHeHneTo Ha ceoMCTBaTa 

IHe cm M3ACHMM pa6oTaTa etc CBOwcrBa ioto npocneAHM xoAa Ha nporpaMaTa 
no BpeMe Ha Aocrbna ao tax. 3a ue/ua me cm nocnywwM c KOAa ot npuMepa, 

KOMTO ce CbA"bp>Ka B npn/10>KeHMeTO Demo-4 -Properties OT AeMOHCTpaUMMTe. 
Tow CbA"bp>Ka ropHkia npuMep. HeKa w3n"b/iHi/iM cnep,uv\je crbUKVw 

1. OTBapflMe C VS.NET Demo-4 -Properties, sin M TO KOMnkl/lwpaMe. 

2. CTapTupaMe nporpaMaTa b pe>KMM Ha npocneAflBaHe c [Fll]. nporpa- 
MaTa cnupa M3n"b/iHeHneTO cm Ha ntpBi/m peA, ho 6e3 tom p,a e 
M3n"b/iHeH, eTO TaKa: 



HnaBa 3. 06eKTHO-opneHTnpaHO nporpaMkipaHe b .NET 169 



e> 



± 



class PropertiesDemo 
{ 

static void Main (str ing[] args) 
{ 

Person person = new Personf); 

per son. Name = "Svetlin Nakov" ; 

person. DateOf Birth = new DateTime ( 1980, 6, 14); 

Console . WriteLine ("{ 0} is born on { 1 : dd. HH. yyyy} . ", 
per son. Name, person. DateOf Birth) ; 

Console . WriteLine ("{ 0} is {1} years old.", 
per son. Name, person. Age); 
} 
} 

3. HaTMCKaMe othobo [Fll] npn KoeTO ce c"b3flaBa o6eKTa person v\ Map- 
KeptT cnupa Ha c/ieABami/m pep,. 

4. KoraTO oiue BeAHtx HaTMCHeM [Fll], 3a6e/i*i3BaMe, ne koa^t, komto 
cneABa as 6"bAe ki3n"b/iHeH, e ta/ioto Ha KOMnoHeHTa 3a Aocrbn ao 

CBOMCTBOTO Name Ha K/iaca Person: 



I 



o 



public string Name 
< 



get 
{ 

} 

set 
{ 



return mName; 



if ((value != null) && (value . Length > 0)) 
{ 

ToBa hm noKa3Ba, ne 3aA onepauwyrra "npucBOABaHe Ha ctomhoct" Ha 
CBOMCTBOTO CTOM KOA"bT My 3a npwcBOflBaHe. 

C [Shift-Fll] npoA"b^>KaBaMe ki3n"b/iHeHkieTO Ha nporpaMaTa ao Ha- 
nycKaHeTO Ha TeKymi/mT 6/iok - to cni/ipa othobo Ha c/ieABami/m peA b 

Tfl/IOTO Ha MeTOAa Main(...) . 

C [F10] npoA"b/i>KaBaMe M3n"b/iHeHweTO Ha nporpaMaTa c oiue eAHa 
CTbnKa. Pe3y/iTaT"bT e cbmmrr, iokto npn HaTMCKaHeTO Ha [Fll] c 
Ta3M pa3/im<a, ne He ce i/i3n"b/iH*iBaT CTbnKa no CTbnKa B/io>KeHkiTe 
6/iOKOBe. TaKa npeMMHaBaMe npe3 ki3n"b/iHeHi/ieTO Ha KOAa 3a npucBoa- 
BaHe Ha ctomhoct Ha cbomctboto DateofBirth Ha "eAMH Rbx" v\ Map- 

KeptT ce n03MUMOHMpa Ha OnepaUMATa Console. WriteLine(" {0} is 
born on { 1 : dd . MM . yyyy } . " , person. Name, person. DateOf Birth) . 
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7. Ako b T03i/i MOMeHT HaTMCHeM [Fll] CTaBaMe CBMfleTe^n Ha i/i3n"b/me- 
HueTO m Ha KOfla 3a flocrbn Ha cbomctboto Name: 



O 



public string Name 
{ 



B 



get 
{ 

} 



return mWame; 



TaKa ce y6e>KflaBaMe, 4e o6p"biueHneTO kbm cbomctbo ce paBHABa Ha 
M3n"b/iHeHkie Ha KOfla My 3a nponkuaHe Ha ctomhoct. 

C [F5] npofl"b/i>KaBaMe i/i3iTb/iHeHkieTO Ha nporpaMaTa ,qo Kpan v\ 
BM>KflaMe pe3y/iTaTa ot M3n"b/iHeHi/ieTO v\: 



o-\ D:\chefo\dotNet book\import\chapters\Demo-4-Properties\bin\ 



Suetlin Nakou is born on 14.06.1980. 
Suetlin Nakou is 25 years old. 



_|n|x| 




*. 



& 



B pe>KMM Ha fle6i>rBaHe npo3opeLfbT, b komto ce M3ni>/i- 
HHBa npn/io>KeHMeTO, ce 3aTBapn BeflHara cnea npiiK- 
/iioHBaHe Ha M3ni>/iHeHMeTO Ha KOfla v\ pe3y/iTan»T 
TpyflHO Mowe fla 6i>fle bhph. Ako mcksmc fla bmahm 
OTnenaTaHiin pe3y/uaT, Tpn6Ba v\nv\ fla c/io>kmm TOHKa 
Ha npercbCBaHe npeflu Kpan Ha Ma±n() MeTOfla, v\nv\ fla 
ce npnflBM>KMM no noc/ieflHaTa onepaMMa cn>nKa no 
CTi>nKa m/im fla M3niJiHHM nporpaMaTa He c [F5], a c 
[Ctrl-F5]. 



9. HeKa M3c/ieflBaMe c IL DASM reHepupaHna Me>Kfli/iHeH koa 3a npuMep- 
hoto npn^OKeHne, 3a fla cm msachmm BtTpewHOTO npeflcraBsiHe Ha 
CBOMCTBaTa. 

KaTO CTapTupaMe iidasm v\ pa3r/ie,qaMe c Hero IL KOfla 3a K/iaca 

Person, 3a6e/lfl3BaMe HeiflO MHOTO MHTepeCHO - B K/iaca Person MMa 

MeTOflM c npecpMKC set_, OTroBapaiun Ha KOMnoHeHTMTe 3a npuc- 
BOABaHe Ha flecpuHnpaHMTe ot Hac CBOMCTBa, v\ MeTOflu c npecpMKC 
get_, komto cbOTBeTCTBaT Ha KOMnoHeHTMTe 3a BptiuaHe Ha CTOMHOCT. 

Ha npaKTMKa c/iefl KOMnw/iaui/m get v\ set nacri/iTe Ha CBOMCTBaTa ca ce 
npeBtpHa/iw b MeTOflu, a flocrbirbT ao tax ce e npeBtpHa/i b onepaunn 
3a M3BMKBaHe Ha MeTOfl. ToBa e HanwHvr, no komto C# KOMni/i/iaToptT 
KOMni/i/iwpa CBOMCTBaTa - npeBptiua vv\ b MeTOflM, a flocrbirbT ao tax 
npeBptiua b M3BMKBaHMfl Ha MeTOflM. 

Eto KaK M3Me>Kfla K/iacbT Person b MHCTpyMeHTa IL DASM: 
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F demo-4-properties.eKe - IL DASM 



File View Help 



\n\xj 



dermo-4-properties.exe 



► MANIFEST 
9 Derino_4_Properties 



S-lE Person 

► .class public auto ansi beforefieldinit 
♦ inDateOfBirth : private valuetype [nnscorlib]Svsterin. D ateT irne 
4} rmNarme : private string 

■ .ctor : voidQ 

■ get_Age : int32() 
_| get_DateOfBirth : valuetiipe [mscorlib]Systenn. DaheTime() 

■ get_Narine : string!) 

■ set_DateOfBirth : voidlValuetype [mscorlib]Si)stern.D ateT irne) 

■ set_Narne : void(string) 
A Age : instance int32() 

A DateOfBirth : instance valuetype [mscorlib]Si)stern.DateTirne() 
A Name : instance stringQ 
PropertiesDenno 



.assembly 'Demo-4-Properties' 
{ 



IT 



1AA 



MHfleKCaTOpM 

MHfleKcaTopnTe b C# (indexers) ca n/ieHOBe Ha K/iacoBeTe, crpyKTypwTe v\ 
MHTepcpeMCMTe, komto npeAOCTaBAT MHAeKCupaH Aocrbn p,o ashhm Ha Tuna, 
noAo6HO Ha Aocrbna p,o e/ieMeHTMTe Ha MacuB. 

MHAeKcaTopnTe no CMHTaKCuc v\ ceMaHTMKa mhoto npw/ikmaT Ha CBOMCTBa, ho 
no/iynaBaT KaTO napaMeTbp mhackc Ha e/ieMeHT, c komto p,a pa6oTAT. Ha 
npaKTMKa, Te npeAcraB/iflBaT CBOMCTBa, npneMaiun napaMeTbp v\ Aopn b hakom 
.NET e3Mun, HanpuMep VB.NET, CMHTaKCucbT Ha AeK/iapwpaHeTO mm e CbiunaT 
KaTO npn CBOMCTBaTa. 

MHfleKcaTopn - npMMep 

3a as cm M3ACHMM Haw-^ecHO KaK ce AecpMHupaT MHAeKcaTopn, p,a pa3rvieAaMe 
cneAHMfl npuMep: 



private object [] mElements; 
public object this[int index] 



{ 



get 
{ 
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Bi/i>KAaMe, ne AecpHHwui/mTa Ha MHAeKcaTop npw/ikma Ha Ta3M Ha cbomctbo, ho 
MMa m hakom pa3^MKM. Ha MHfleKcaTopa He ce 3aflaBa MMe, a BMecTO Hero ce 
3aAaBa 3ana3eHaTa AyMa this. 

/JocTbiTbT flo MHfleKcaTop Ha o6eKT ce M3B"bpujBa nocpeflCTBOM MMeTO Ha 
npoMeH/iMBaTa ot Tkina, AecpMHupaiu MHAeKcaTopa, nocneABaHa ot i/iHAeKca b 
KBaApaTHM cko6m, cbiuo KaKTO ce M3BtpujBa AOCTtna ao e/ieMeHT Ha MacuB, 

HanpMMep myArrayList[5] . 

no30BaBaMKM ce Ha Hani/ma, no komto ce o6ptiuaMe kbm MHAeKcaTopnTe, 
MO>KeM Aa rn pa3r/ie>KAaMe KaTO cpeACTBO 3a npeAecpMHupaHe Ha onepaTopa 
[]. M3no/i3BaHeTO Ha MHAeKcaTopn no3BO/iHBa MHTyMTMBeH Aocrbn ao o6eKTM, 

KOMTO Ce CbCTOflT OT MHO>KeCTBO KOMnOHeHTM, KaKBMTO Ca MaCMBMTe M KO/ieK- 
UMMTe. 

klMMTaLinfl Ha MacMB npe3 MHAeKcaTopM - npiiMep 

3a Aa M/iKDCTpupaMe no-irb/iHO AecpMHupaHeTO v\ M3no/i3BaHeTO Ha MHAeKca- 
Topn, me M3no^3BaMe c/ieABamkifl npuMep. IHe AecpMHupaMe K/iac, komto hmh- 
Tupa noBeAeHneTO Ha MacuB ot 32 ctomhoctm, BC^Ka ot komto e v\nv\ v\nv\ 1: 



struct BitArray32 

{ 

private uint mValue; 

// Indexer declaration 
public int this [int index] 

{ 

get 

{ 

if (index >= && index <= 31) 

{ 

// Check the bit at position index 
if ( (mValue & (1 « index)) == 0) 

return 0; 
else 

return 1; 

} 
else 

{ 

throw new ApplicationException (String . 
Format ( "Index {0} is invalid!", index) 
} 
} 
set 

{ 
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if (index < | | index > 31) 

throw new ApplicationException ( 

String . Format ( "Index {0} is invalid!", index) 

if (value < | | value > 1) 

throw new ApplicationException ( 

String . Format ( "Value {0} is invalid!", value) 

// Clear the bit at position index 
mValue &= ~ ( (uint) (1 << index) ) ; 

// Set the bit at position index to value 
mValue |= (uint) (value << index); 
} 
} 
} 

class IndexerTest 

{ 

static void Main ( ) 

{ 

BitArray32 arr = new BitArray32 ( ) ; 

arr[0] = 1; 
arr [5] = 1; 
arr [5] = 0; 
arr [25] = 1; 
arr [31] = 1; 

for (int i=0; i<=31; i++) 

{ 

Console. WriteLine ("arr [{ 0} ] = {1}", i, arr[i]); 

} 



} 



) 



K/iacbT BitArray32 npeflcraB/iflBa MacuB ot 6nTOBe c 32 e/ieMeHTa, komto 
BtTpeujHO ctxpaHflBa CTOMHOCTMTe mm b eflHO 32-6mtobo no/ie. E^eMeHTMTe 
My AOCTbnBaMe nocpeACTBOM AecpMHupaHna MHAeKcaTop no ctiunfl Hani/m, no 
komto AOCTbnBaMe e/ieMeHTMTe Ha BrpaAeHMTe b CTS MacuBM. Ha MacuBMTe b 
.NET Framework me ce cnpeM b TeMaTa " MacuBM v\ KOJieKum/i ". 

Bn>KAaMe KOMnoHeHTMTe 3a nponkuaHe v\ npucBOABaHe Ha CTOMHOCTTa, komto 
M3B"bpujBaT npoBepKa p,ai\v\ MHAeKCbT e b cbOTBeTHna Anana30H, cnep, KoeTO 
npe3 6mtobm onepauuM ocbmecrBsiBaT Aocrbn ao noconeHkisi KaTO napaMeTtp 
6mt. ripn HeBa^MAHM napaMeTpn ce npeAH3BHKBa M3K/iK)neHkie, npe3 KoeTO ce 
VBeAOMABa M3BMKBaiunfl koa 3a npo6/ieMa. Ha ki3K/iK>neHkiflTa me ce cnpeM 
noApo6HO b TeMaTa " YnpaB/ieHkie Ha v\3Ki\\oneHv\s\Ta b .NET ". 
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npocsieAflBaHe Ha pa6oTaTa Ha HHAeKcaTop 

3a fla npocneAHM pa6oTaTa Ha MHfleKcaTopa me cm noc/iy>KkiM c npw/io>KeHkie- 

TO OT AeMOHCTpaUMMTe Demo-5-Indexers.sln, KOeTO C"bfl"bp>Ka KOAa OT ropHkm 
npuMep. IHe M3n"b/iHHM cnep,HV\je crbnKn: 

1. OTBapaMe npn^OKeHneTO v\ ro KOMni/i/ikipaMe. 

2. C [Fll] CTapTupaMe i/i3n"b/mei-me b pe>KMM Ha npocneAflBaHe v\ 
MapKeptT ce no3nunoHnpa Ha ntpBua peA ot th/ioto Ha MeTOAa 
Main(...) : 



h 



O 



O 



class IndexerTest 
{ 

static void Main (string[] args) 

{ 

BitArray32 arr = new BitArray32 ( ) ; 

arr[0] = 1; 
arr[5] = 1; 
arr[5] = 0; 
arr[25] = 1; 
arr[31] = 1; 

for (int i=0; i<=3 1; i++) 

Console. WriteLine ("arr [{0}] = {1}", i, arr[i]); 
} 

Cbc c/ieABaiuoTO HaTMCKaHe Ha [Fll] MHMuna^M3MpaMe o6eKTa arr c 
noApa36npaiunfl ce KOHcrpyKTop v\ TeKyiu peA craBa npucBOABaHeTO 

arr[0] = 1. 

KoraTO npoA"b/i>KMM npocneAflBaHeTO, BM>KAaMe KaK c/ieABaiunflT koa, 
komto ce M3n"b^HABa, e KOMnoHeHTa 3a npucBOABaHe Ha ctomhoct Ha 
MHAeKcaTopa: 

set 
{ 

if (index < | | index > 31) 

throw new ApplicationException (String. Format ( 
"Index {0} is invalid!", index)); 
if (value < | | value > 1) 

throw new ApplicationException (String. Format ( 
"Value {0} is invalid!", value)); 

// Clear the bit at position index 
mValue &= ~((uint) (1 << index)); 

C [Shift-Fll] npecKanaMe ocraHa/iaTa nacr ot 6/iOKa v\ npeMMHaBaMe 
c [F10] npe3 APyrnTe npucBOflBaHMfl AOKaTO AOCTurHeM ro umcb/ia, 
komto npo^MTa CTOMHOCTMTe ot MacwBa: 



o 



o 
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static void Main (str ing[] args) 
{ 

BitArray32 arr = new BitArray32 ( ) ; 

arr[0] = 1; 
acr[S] = 1; 
arr[5] = 0; 
arr[25] = 1; 
arr[31] = 1; 

for (int i=0; i<=3 1; i++) 

Console. UriteLine ("arr [{0}] = {1}", i, arr[i]); 

} 

6. B to3m MOMeHT npw HaTMCKaHe Ha [Fll] ce ki3n"b/iH*iBa koabt 3a npo- 
4MTaHe Ha CTOMHOCira ot MacuBa. 3a6e/ifl3BaMe, ne MexaHM3M"bT Ha M3- 
irb/iHeHwe Ha MHAeKcaTopnTe e cbiunaT, KaKTO Ha CBOMCTBaTa. 

public int this [int index] 
{ 

get 
{ 

if (index >= ss index <= 3 1) 
{ 

// Check the bit at position index 
if ( (mValue £ ( 1 << index)) == 0) 

return 0; 
else 

return 1; 
} 

C noMOLUTa Ha MHcrpyMeHTa IL DASM motom p,a cm o6achmm npi/i/iMKM- 
Te Me>KAy CBOwcrBa v\ MHAeKcaTopn. KoraTO pa3r/ieAaMe reHepupaHna 
3a npn^OKeHneTO MSIL koa BM>KAaMe, ne MHAeKcaTopnTe, KaKTO cbom- 
CTBaTa, ce pea/in3wpaT ot ABOMKa mstoah c MMeHa get_item v\ 

set Item: 
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f demo-5-indeKers.eKe - IL DflSM 



File View Help 



^Jnj^ 



denno-5-indexers.exe 



► MANIFEST 
B--^ IndexersDenno 
$--_J BitArra^32 

► .class value private sequential ansi sealed beforefieldinit 

► extends [nriscorlib]SiJstem.ValueT}jpe 

► .custom instance void [mscorlib]Si)stem. Fief lection. DefaultMemberAttribute::.ctor(string) ■■ 
♦ nmValue : private unsigned int32 

■ getjtem: int32(int32) 

■ set_l tern : void(int32,int32) 
A Item : instance int32(int32) 
IndexerTest 






. assembly 'Demo-5-lndexers' 
{ 



IT 



lid 



1/lHAeKcaTopn c hako/iko napaMerbpa 

B .NET Framework ce flonycKa AecpMHupaHeTO Ha MHfleKcaTopn, npneMaiun 
noBene ot eflMH napaMerbp. npuMepHO o6ptiueHne kbm TaicbB MHfleKcaTop e 

KOHCTpyKUMflTa personlnfof'Baii HBaH" , 68]. B"b3MO>KHO e B eAHH Tkin Ra ce 

flecpMHupaT m hako/iko MHfleKcaTopa c pa3/ikmeH Ha6op ot napaMeTpn. MHfleK- 
caTopnTe He MoraT fla 6"bflaT craTMUHki, tbm KaTO pea/iki3kipaT MHfleKCupaHe b 
paMKMTe Ha AaAeHa kiHcraHui/m. 

Eto oiue eAMH npuMep 3a MHAeKcaTop, komto npneMa ABa napaMeTbpa ot Tun 
CMMBO^eH hm3 m Bptma ue/ionwcneHa ctomhoct: 



cl 

{ 


ass DistanceCalculator 
















public int this [string 

{ 

get 

{ 

if (aTownl . Equals ( 


aTownl, 


string 


aTown2] 


























"CO$Mfl") 


&& 


aTown2 . Equal 


s( 


'BapHa' 


) ) 




return 47 0; 


















else 


















throw new ApplicationExcept 
} 
} 


ion 


( "Unknown 


di 


stance 


"); 


} 

cl 

{ 


ass DistanceTest 
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static void Main ( ) 

{ 

DistanceCalculator dc = new DistanceCalculator () ; 
Console .WriteLine ( "PascTOflHweTO Meacny {0} vs {1} e {2} 
"KMJioMeTpa . " , "Co$ms", "BapHa", dc["Co$Mfl", "BapHa"] 



} 



B npuMepa e pea/iki3wpaH K/iac, komto no flafleHM MMeHa Ha flBa rpafl Bptiua 
pa3CTOflHneTO Me>KAy tax. Pa36npa ce, Ta3M cpyHKuwoHa/mocT He e pea/iM3M- 
paHa Hairb/iHO, ho ue/iTa Ha npuMepa e p,a ce ki/uocrpkipa pa6oTaTa c MHfleK- 
caTopn, a He fla ce flafle 3aB"bpiueH npoeKT, komto pa6oTM. 

CTpyKTypw 

CTpyKTypnTe b .NET Framework npeAcraB/iflBaT CbBKynHOCT ot no/ieTa c 
AaHHM. Te npw/ii/maT mhoto Ha K/iacoBeTe, ho 3a pa3/ii/iKa to tax ca ctomhoct- 
hm TunoBe. MHCTaHUMMTe Ha CTpyKTypnTe MMaT noBefleHne KaTO npuMMTHB- 
HMTe nMC/ieHM TunoBe - pa3no/iaraT b creKa 3a M3n"b/iHeHkie Ha nporpaMaTa, 
npeAaBaT ce no ctomhoct m ce yHMiuo>KaBaT npn v\3nv\3ane ot o6xBaT. 

3a pa3/ii/iKa ot crpyKTypwTe K/iacoBeTe ca TunoBe no pecpepeHui/m v\ ce 
pa3no/iaraT b AHHaMMUHaTa naMeT 3apaAn KoeTO cb3AaBaHeTO v\ yHMiuo>KaBa- 
HeTO mm e no-6aBHO. ripn npeAaBaHe KaTO napaMeTpn ce npeAaBa caMO 
TexHMAT aApec b AninaMi/mHaTa naMeT (t. Hap. pecpepeHuna). 

CrpyKTypkiTe, KaKTO v\ K/iacoBeTe, MoraT p,a AecpMHupaT KOHcrpyKTopw, 
no/ieTa, CBoi/icTBa, MHAeKcaTopn v\ Apyrn n/ieHOBe. 

BtnpeKM, ne CMHTaKCuctT Ha e3MKa C# ro AonycKa, He ce npenoptuBa b 
CTpyKTypnTe p,a i/ma MeTOAM c /iori/iKa. CrpyKTypi/iTe Tpa6Ba p,a ce M3no/i3BaT 
3a Aa cbxpaHABaT HflKaKBa CTpyKTypa ot ashhh (CbBKynHOCT ot no/ieTa). 

ripn npaBki/iHa ynoTpe6a 3aMecTBaHeTO Ha K/iacoBe etc crpyicrypki MO>xe 
3Ha4MTe^HO Aa yBe/innw npoki3BOAHTe/iHOCTra. IHe ce cnpeM no-noApo6HO Ha 
K/iacoBeTe v\ CTpyKTypnTe b TeMaTa " Q6ma cucTeMa OTTunoBe ". 

CTpyKTypnTe ce AecpMHupaT no cbiuna Hani/m, KaKTO v\ K/iacoBeTe, ho BMecTO 
3ana3eHaTa AyMa "class" ce w3no/i3Ba 3ana3eHaTa AyMa "struct". 

CTpyKTypw - npiiMep 

3a Aa AeMOHCTpupaMe pa6oTaTa etc crpyKTypw, me AaAeM hako/iko npuMepa: 



struct Point 

{ 

public int mX, mY; 

} 

struct Color 
{ 
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public 


byte 


mRedValue; 




public 


byte 


mGreenValue ; 


} 


public 


byte 


mBlueValue; 


struct Square 




{ 


public 


Point mLocation; 




public 


int mSize; 




public 


Color mBorderColor; 


} 


public 


Color mSurf aceColor; 



KaKTO BM>KflaMe, crpyicrypkiTe mhoto npw/ikmaT Ha K/iacoBe, ho ochobhoto mm 
npeflHa3HaneHi/ie e p,a cbxpaHHBaT ashhu. 

npeflaBaHe Ha napaMeTpwTe 

B C# MMa Tpn pa3^M4HM pewi/ma Ha npeAaBaHe Ha napaMeTpnTe. IHe rn 
pa3MeflaMe HaKpaTKO, cnep, KoeTO me ce cnpeM no-noflpo6HO Ha BceKM ot tsix 
m me M/iK)CTpnpaMe pa3/im<kiTe Me>KAy tax c npuMepn. riapaMeTpnTe npn 
M3BMKBaHe Ha MeTOA MoraT p,a ce npeAaBaT no cnep,HMTe HanwHki: 

- out (m3xoahm napaMeTpn 3a BptiuaHe Ha ctomhoct) 

riapaMeTpnTe MoraT p,a He 6"bAaT MHMuna^M3MpaHM npeAH npeAaBaHeTO mm. 
MHkmkia/iM3aukiflTa ce M3BtpujBa ot M3BMKBaHMfl MeTOA, a npeAH Hea aoctb- 
ntT e caMO 3a nucaHe v\ b ta/ioto Ha MeTOAa, v\ b KOAa, komto ro M3BMKBa. 

- ref (bxoaho-m3xoahm napaMeTpw 3a npeAaBaHe no pecpepeHuna) 

ripoMeHMTe, komto MeTOA^T npaBw no noAaAeHi/ue My no pecpepeHuna 
napaMeTpn, M3MeHflT ncTMHCKUTe ctomhoctm Ha napaMeTpnTe, a He TexHM 
Konnfl ot creKa, v\ 3a TOBa ca bmammm ot KOAa, ki3Bm<a/i MeTOAa. 

- in (bxoahm napaMeTpn 3a npeAaBaHe no ctomhoct) 

ToBa e noApa36npaiunflT ce pe>KMM Ha npeAaBaHe Ha napaMeTpnTe b C#. 
ripn i/i3n"b/iHeHkieTO Ha MeTOAa b CTeKa ce 3anncBaT CTOMHOCTMTe Ha napa- 

MeTpMTe, C KOMTO MeTOA"bT pa60TM M C/ieA M3^M3aHeTO OT Tfl/IOTO My, KOraTO 

ce M3Tpne Btpxa Ha crei<a, npoMeHMTe b napaMeTpnTe ocraBaT M3ry6eHM, 
KaTO CTOMHOCTra Ha ziOKa/iHa npoMeH^MBa, v\3ns\3j\a ot o6xBaT. 

riapaMeTpn 3a Bp-bujaHe Ha ctomhoct (out) 

npeAaBaHeTO Ha out napaMeTpn ce 3aAewcTBa, KaTO MapKupaMe napaMeTbpa 
c K/iionoBaTa AyMa out, v\ b AecpkiHi/iui/mTa Ha MeTOAa, v\ npn M3BMKBaHeTO My. 
Ue/iTa Ha Te3M napaMeTpn e He MeTOAt>T p,a npneMa KaTO bxoahm ashhm tax- 
HaTa ctomhoct, a eAMHCTBeHO Aa n nHMuna/iki3kipa v\ p,a a BtpHe KaTO pe3y/i- 
TaT ot M3n"b/iHeHweTO cm. no Ta3M npn4MHa Te ce HapwuaT m3xoahm napa- 
MeTpn. 
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l/l3xoflHi/iTe napaMeTpn ce npeflaBaT no aflpec b cnynai/i Ha CTOMHOcreH Tun v\ 
no aflpec Ha pecpepeHui/iyua (flBoeH yi<a3aTe/i) b cnynai/i Ha pecpepeHTeH Tun. 
E/iaroAapeHwe Ha TOBa npn npoMHHa Ha CTOMHOcrra mm b flafleH MeTOA Ta3M 
npoMAHa AnpeKTHO ce OTpa3HBa Ha npoMeH/iMBaTa, noflafleHa ot M3BMKBaiunfl 

MeTOfl. 

TtM KaTO BtpHaTaTa ctomhoct ot flafleH MeTOfl b C# MO>Ke fla 6"bfle caMO eflHa, 
M3no^3BaMKM out napaMeTpw MO>KeM fla BtpHeM Ha KOfla, M3Bm<a/i MeTOfla, 
noBene ctomhoctm. HeKa pa3r/ieflaMe cj\ep,uv\s\ npuMep 3a fla M/uocTpwpaMe 
BptiuaHeTO Ha ctomhoct npe3 out napaMeTpw: 



public struct Point 

{ 

public int mX, mY; 

public Point (int aX, int aY) 

{ 

mX = aX; 

mY = aY; 
} 
} 

public struct Dimensions 

{ 

public int mWidth, mHeight; 

public Dimensions (int aWidth, int aHeight) 

{ 

mWidth = aWidth; 

mHeight = aHeight; 
} 
} 

public class Rectangle 

{ 

private int mX, mY, mWidth, mHeight; 

public Rectangle (int aX,int aY, int aWidth, int aHeight) 

{ 

mX = aX; 

mY = aY; 

mWidth = aWidth; 

mHeight = aHeight; 
} 

public void GetLocationAndDimensions ( 

out Point aLocation, out Dimensions aDimensions) 

{ 

aLocation = new Point (mX, mY); 

aDimensions = new Dimensions (mWidth, mHeight); 
} 
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} 

class TestOutParameters 

{ 

static void Main ( ) 

{ 

Rectangle rect = new Rectangle (5, 10, 12, 8 ) ; 

Point location; 
Dimensions dimensions; 

// location and dimension are not previously initialized 
rect . GetLocationAndDimensions ( 
out location, out dimensions); 

Console. WriteLine ("( {0}, {1}, {2}, {3})", 
location. mX, location. mY, 
dimensions . mWidth, dimensions .mHeight) ; 

// Result: (5, 10, 12, 8) 



) 



} 



B ropHI/m npMMep ca AecpHHMpaHM CTpyKTypMTe Point M Dimensions, KOI/ITO 
MeTOA"bT GetLocationAndDimensions (...) Ha K/iaca Rectangle M3nO/13Ba 3a p,a 

Bptiua npe3 M3xoflHMTe cm napaMeTpn TexHM MHCTaHunn. 

Tpa6Ba p,a o6"bpHeM BHMMaHne Ha yncrrpe6aTa Ha K/iK>noBaTa AyMa out v\ Ha 

TOBa, ne npOMeH/lMBMTe location M dimensions He ca MHMUMa^M3MpaHM hm- 

Ktfle b Tfl/iOTO Ha MeTOfla Main(...). Ako napaMeTpnTe He 6axa yKa3aHM KaTO 
TaKMBa 3a BptiuaHe Ha ctomhoct, TOBa He 6m 6m/io AonycTMMO - no/iynaBa ce 
rpeujKa npn KOMni/i/iaui/isi "Use of unassigned local variable". 

ripuMeptT M3B/iMna c eAHO M3BMKBaHe Ha MeTOA ABe ctomhoctm - Mecrono/io- 
>KeHneTO m pa3MepnTe Ha AaAeH npaBOtrb/iHMK, KaTO rn 3anncBa b MHCTaHunn 

Ha CTpyKTypMTe Point M Dimensions. 

npeflaeaHe no pecfrepeHMMH (ref) 

npeAaBaHeTO Ha napaMeTpnTe no pecpepeHuna ce aKTMBupa KaTO Ao6aBMM 
K/iK>noBaTa AyMa ref kbm onucaHneTO Ha AaAeH napaMeTbp b AecpMHuunaTa 
Ha MeTOAa v\ npn M3BMKBaHeTO My. TaKMBa napaMeTpn ce HapwuaT bxoaho- 

M3XOAHM. 

ripn npeAaBaHe Ha napaMeTpn no pecpepeHuna npn crapTkipaHe Ha MeTOAa b 
CTeKa He ce 3anncBaT Konun Ha croMHoemTe Ha napaMeTpnTe, a yi<a3aTe/iM 
KtM aApeca b naMerra Ha opkiri/ma/iHHTe mm ctomhoctm. TaKa msbmiohmat 
MeTOA MO>xe KaKTO Aa 4eTe MHCpopMauMa ot noAaAeHMTe My napaMeTpM, TaKa 

M Aa TM M3MeHfl M Aa BptlUa CTOMHOCTM Ha KOAa, KOMTO TO e M3BMKa/l. 

napaMeTpMTe non pecpepeHUMH ce npeAaBaT no aApec b cnynai/i Ha ctomhoc- 
TeH TMn m no aApec Ha pecpepeHUM^Ta (ABoeH yi<a3aTe/i) b cnynai/i Ha pecpe- 
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peHTeH Tun. B/iaroflapeHMe Ha TOBa npn npoMsiHa Ha CTOMHOcrra mm b flafleH 
MeTOfl Ta3M npoMAHa flMpeicmo ce OTpa3flBa Ha npoMeH/ikiBaTa, noflafleHa ot 
M3BMKBaiunfl MeTOfl. IHe ki/iKDcrpi/ipaMe TOBa c npi/iMep: 



public struct Point 

{ 

internal int mX, mY; 










public static void IncorrectMultiplyBy2 ( Point aP 


oin 


t) 


aPoint.mX *= 2; aPoint.mY *= 2 ; 






public static void MultiplyBy2 ( ref Point aPoint) 






aPoint.mX *= 2; aPoint.mY *= 2 ; 






static void Main ( ) 






Point p = new Point ( ) ; 






p . mX = 5 ; 






p.mY = -8; 






Console. WriteLine ("p= ({ 0} ,{ 1} ) ", p.mX, p.mY); 


// 


5,-8 


IncorrectMultiplyBy2 (p) ; 






Console. WriteLine ("p= ({ 0} ,{ 1} ) ", p.mX, p.mY); 


// 


5,-8 


MultiplyBy2 (ref p); 






Console. WriteLine ("p= ({ 0} ,{ 1} ) ", p.mX, p.mY); 
} 
} 


// 


10,-16 



ripn M3n"b/iHeHkie Ha npuMepa ce BM>Kfla, He b ta/ioto Ha MeTOfla Main(...) He 
ce OTpa3ABaT npoMeHMTe b npeflafleHna b noflpa36npaiunfl ce pe>KMM (b 
cnynan no ctomhoct) napaMeTtp p npn M3BMKBaHeTO Ha MeTOfla 
incorrectMuitipiyBy2 (...) . KoraTO, o6ane, napaMeTbptT e MapKupaH KaTO 
ref, MeTOflvr MuitipiyBy2 (...) ycnflBa fla yflBOM n/ieHOBeTe My, tbm KaTO to3m 
MeTOfl npoMeHfl flupeKTHO noflafleHaTa ctomhoct, a HewHO Konne. 

npeflaBaHe no ctomhoct (in) 

B noflpa36npaiunfl ce pe>KMM npn M3BMKBaHe Ha MeTOfl My ce noflaBaT Konna 
ot CTOMHOCTMTe Ha napaMeTpMTe. Pea/iHO ctomhocthmt6 TunoBe ce npeflaBaT 
no ctomhoct (npeflaBa ce thxho KonMe), a pecpepeHTHMTe TMnoBe ce npeflaBaT 
no pecpepeHUMfl (npeflaBa ce KonMe Ha TsixHaTa aflpeca b flMHaMM^HaTa naMeT, 

K"bM KOMTO C04aT). 

B no-ropHMfl npMMep BMflaxMe KaK BtnpeKM npoMAHaTa b ta/ioto Ha MeTOfla 
incorrectMuitipiyBy2 (...) npeflafleHaTa no ctomhoct npoMeH^MBa p He 
M3MeHM pea/iHaTa cm ctomhoct. Tpa6Ba fla o6tpHeM BHMMaHMe, He p e ot 
CTOMHOCTeH TMn (MHCTaHUMfl Ha CTpyKTypaTa Point). Ako p 6eiue pecpepeHTeH 
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Tkin, npoMeHMTe b n/ieHOBeTe My maxa fla 6"bflaT bmammm 3a KOfla, M3Bm<a/i 
MeTOfla. 3aiuo TOBa e TaKa, BtnpeKM ne npeflaBaMe napaMerbpa no ctomhoct? 
Ha to3m Btnpoc me cm OTroBopuM cnep, ioto pa3r/ieAaMe cneRBauxwn npuMep: 



public class ClassPoint 

{ 

internal int mX, mY; 










public static void MultiplyBy2 (ClassPoint aPoint) 




aPoint.mX *= 2; aPoint.mY *= 2 ; 






public static void IncorrectErase (ClassPoint aPoint) 




aPoint = null; 






static void Main ( ) 






ClassPoint p = new ClassPoint () ; 






p . mX = 5 ; 






p.mY = -8; 






Console. WriteLine ( "p= ( { 0} , { 1} ) ", 


p . mX , p . mY ) ; / / 5 , - 


8 


MultiplyBy2 (p) ; 






Console. WriteLine ( "p= ( { 0} , { 1} ) ", 


p.mX, p.mY) ; // 10, 


-16 


IncorrectErase (p) ; 






Console. WriteLine ( "p= ( { 0} , { 1} ) ", 
} 
} 


p.mX, p.mY) ; // 10, 


-16 



3a6e/i*i3BaMe, <Ae npn o6p"biueHneTO kbm MeTOfla MuitipiyBy2 (...) flopn v\ 6e3 
fla yKa3BaMe, ne napaMeTbptT ce npeflaBa no pecpepeHuna, no/ieTaTa Ha p 
ycneujHO ce yaBOABaT. ToBa e TaKa, 3aiuoTO K/iacvr ClassPoint e pecpepeH- 
TeH Tun m npoMeH/iMBaTa ot to3m Tun npeAcraB/iflBa yKa3aTe/i KtM naMeTTa, 
KtfleTO e 3anncaHa cbiunHCKaTa ctomhoct Ha o6eKTa. 

ripi/i M3BMKBaHe Ha MeTOA c npeAaBaHe Ha napaMeTpnTe no ctomhoct b creKa 
ce npaBM Konne Ha noflafleHaTa npoMeH/ikma, koato b c/iynaa e yi<a3aTe/i 
(pecpepeHunfl) v\ onepaunnTe c TOBa Konne M3MeHAT pea/iHO opwrwHa/iHaTa 
ctomhoct Ha npoMeH/ikiBaTa b AHHaMMUHaTa naMeT. 

ripi/i npoMAHa Ha AaAeH napaMeTbp, noAaAeH no ctomhoct, HanpuMep npn 

M3MeHflHeTO Ha napaMerbpa aPoint B Tfl/IOTO Ha MeTOAa IncorrectErase (...) , 

ce M3MeHfl eAMHCTBeHO KonnpaHMAT Ha CTeKa yi<a3aTe/i, a He pea/iHaTa ctom- 
HOCT Ha 06eKTa. 3aTOBa npn M3/lM3aHe OT MeTOAa IncorrectErase (...) , Btnpe- 
km ne 3a napaMeTbpa aPoint e 3aAaAeHa ctomhoct null, npoMeH/iMBaTa p He 
e npoMeHeHa v\ conn kbm o6eKTa, komto e 61/1/1 noAaAeH npn M3BMKBaHeTO. 
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npoMeH/iMB 6poM napaMeTpii 

B C# MO>KeM fla flecpMHupaMe MeTOflu c npoMeH/ikiB 6pow napaMeTpn. ripuMep 
3a TaKtB MeTOA, komto HeBeAH"b>K CMe no/i3Ba/iki b HaiunTe npuMepn, e 
console. writeLine(...) . ripeflaBaHeTO Ha npoMeH/ikiB 6poki napaMeTpn b C# 
ce pea/iki3wpa npe3 cnep,Hv\n CMHTaKCuc: 



static int Sumfparams int [ ] aValues) 

{ 

int retval = 0; 
foreach(int arg in aValues) 

{ 

retval += arg; 

} 

return retval; 

} 

static void Main ( ) 

{ 

int sum = Sum(l, 2, 3, 4, 5); 

Console .WriteLine ( sum) ; // The result is 15 
} 



B ropHMfl npuMep flecpMHupaxMe MeTOfla sum(...), komto w3Hkic/iflBa cyMaTa Ha 
npon3BO^eH 6poki uenw nwc/ia ot Tun int. YKa3BaMe, ne MeTOfltT npneMa 
npoi/i3BO/ieH 6poki napaMeTpn etc cny>Ke6HaTa AyMa params. Tn Moxe p,a ce 
ki3no/i3Ba Haw-MHoro BeAHtx b AecpHHkiui/mTa Ha AaAeH MeTOA h 3aA"b/i>Ki/iTe/i- 
ho ce npi/i/iara kbm nocneAHWfl M3peAeH napaMerbp, komto Tpa6Ba p,a 6"bAe 
MacuB, npneMaiu MHO>KecTBOTO ot napaMeTpnTe. Ha MeTOAa ot npuMepa MoraT 
Aa 6tAaT noAaAeHM iokto npoi/i3BO/ieH 6pow npoMeH/inBM ot Tkin int, TaKa v\ 

MaCMB OTTMn int, T. e. AOnyCTMMM M3BMKBaHMfl Ca KaKTO Sum(l,2,3), TaKa M 
Sum(new Object [ ] { 1 , 2 , 3 } ) . 

npeflaeaHe Ha npoMeH/iMB 6pofi napaMeTpii ot 
pa3/iimeH Tun 

B HAKOM cnynaw e B"b3MO>KHO Aa ce Hy>KAaeM ot MeTOA, komto p,a npneMa npo- 
M3BO/ieH 6poki napaMeTpn, ho He 3aAt>/i>KkiTe/iHO ot eAMH v\ Cbu\ Tun. Hanpn- 
Mep TaKtB 6m Morb/i Aa 6"bAe MeTOAvr, komto ki3Hkic/i*iBa cyMa Ha npoi/i3BO/ieH 
6poM ue/ionMC/ieHM napaMeTpn, BK/iK>ni/iTe/iHO v\ TaKMBa, 3aAaAeHM KaTO 
cmmbo/ihm HM30Be. 3a T03M MeTOA AOnyCTMMM o6p"bmeHi/m 6nxa 6kl/ll/l sum(l, 
2, 3) KaKTO M sum(l, "2", 3). 

3a Aa pea/ii/i3MpaMe TaKtB MeTOA, MOxeM Aa npeAaBaMe napaMeTpnTe npe3 
MacuB ot no-o6iu Tun, HanpuMep npe3 MacuB ot MHCTaHunn Ha Tuna 
system. object, komto e 6a30B Tun 3a BCM4KM TkinoBe b .NET Framework. 
TaKa MOxeM Aa pa6oTMM c npon3BO/iHO MHOKecmo ot napaMeTpn, 4mmto Ti/in 
pa3/ikmaBaMe c noMOLirra Ha onepaTopa 3a npnHaA/ie>KHOCT kbm Tun is. B 
Hawkifl cnynaw 3a Aa M3no/i3BaMe napaMeTpn ot Tun CMMBO/ieH hm3, ntpBO vv\ 



184 nporpaMnpaHe 3a .NET Framework 

KOHBepTupaMe kbm >xe/iaHkifl ue/ionwc/ieH Tun. Eto npuMepHa peanw3auwn Ha 
onucaHaTa v\p,es\: 



int Sumfparams Object [] values) 

{ 

int retval = 0; 

f oreach (Ob j ect arg in values) 

{ 

if (arg is int) 

{ 

retval += (int) arg; 

} 

else if (arg is string) 

{ 

retval += int . Parse (( string) arg) ; 

} 
} 
return retval; 

} 



B T03i/i BapnaHT MeTOAtT sum(...) ki3B/ikma ue/ioni/icneHaTa ctomhoct ot HM3a, 
KoraTO ce HarbKHe Ha TaicbB. 3a6e/ifl3BaMe ynoTpe6aTa Ha onepaTopa is, 
komto Bptiua true aKO ntpBMflT My apryMeHT "e" ot Tuna, noflafleH KaTO bto- 
pn apryMeHT v\ false b npoTMBeH cnynai/i. 

B npMMepa CMe kl3nO/13Ba/lkl OnepaUMMTe (int) arg V\ (string) arg, komto Ha- 
pwnaMe npeo6pa3yBaHe Ha TunoBe. Ha tax me ce cnpeM cnep, Ma/iKO, KoraTO 
pa3r/ie>KAaMe npeAecpMHupaHeTO Ha onepaTopn v\ HacneAflBaHe. 

npeAe4>MHiipaHe Ha onepaTopu 

KaKTO m b Apyrn o6eKTHO-opneHTnpaHM e3nun (HanpuMep C+ + ), b C# hhkoi/i 
onepaTopn MoraT p,a 6"bAaT npeAecpuHnpaHM. MoraT p,a ce npeAecpMHupaT 
yHapHM (npneMaiun eAMH apryMeHT) v\ 6nHapHM (npneMaiun ABa apryMeHTa) 
onepaTopn, AeMCTBaiun Btpxy AecpuHnpaHM ot noTpe6i/iTe/ifl TunoBe. ripeAe- 
cpMHupaHeTO Ha onepaTopn ce M3B"bpujBa, KaTO pa3pa6oTnm<"bT npeAOcraBfl 
co6cTBeHa kiMn/ieMeHTaukm 3a AewcTBueTO Ha BrpaAeHMTe onepaTopn Btpxy 
AecpMHupaHMTe ot Hero TunoBe. 

npMOpMTeT II aCOMMaTMBHOCT 

OnepaTopnTe, ocBeH c 6poa Ha apryMeHTMTe cm, ce xapaKTepn3npaT c npno- 
pirreT v\ acoMMaTMBHOCT. KoraTO ce cbcraBAT M3pa3M, cbAtpxaiun npi/i/iara- 
He Ha noBene ot eAHH onepaTop, peAt>T Ha npw/iaraHeTO mm ce onpeAe/ifl ot 
npnopnTeTa - onepaTopnTe ce npw/iaraT b peAa Ha HaMa/iHBaHe Ha npnopnTe- 
Ta mm. HeKa HanpuMep pa3r/ieAaMe M3pa3a a*b+c. B to3m c/iynaw yMHO>KeHne- 
to me ce M3B"bpujn npeAH cb6npaHeTO, Tbv\ KaTO e c no-BMCOK npnopnTeT, T.e. 
aKO a = l, b=2 v\ c=5 pe3y/iTaTbT me 6"bAe 7. 
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Ako MMaMe M3pa3, komto npw/iara mhoto nt™ eflMH v\ cbu\ onepaTop, pefltT 
Ha npw/iaraiHeTO Ha Te3M onepaTopn He MO>xe fla ce onpep,env\ c noMOurra Ha 
npnopnTeTa mm. B TaicbB c/iynaw tom 3aBncn ot acounaTMBHOCTra, koato MO>xe 
Aa 6"bAe /i*iBa v\ A^CHa. HanpuMep, aKO MMaMe M3pa3a 1024 / 128 / 8, Pe- 
3y^TaT"bT ot to3m M3pa3 e 1, TtM ioto onepaToptT / e /lflBoacouwaTMBeH, T.e. 
ce npw/iara ot /iabo Ha a^cho. 

B .NET Framework MO>xe Aa ce npeAecpMHupa AewcTBueTO Ha onepaTopnTe 
Btpxy AecpMHupaHMTe ot noTpe6MTe/i*i TunoBe, ho He v\ TexHMTe npnopnTeT 1/1 

aCOUkiaTMBHOCT. 

OnepaTopMTe b C# 

no AO/iy AaAeH e cnwcbK c bcmukm onepaTopn b C#, M3peAeH no peA Ha npno- 
puTeTa mm, HaMa^ABaiu ot /iabo HaAflCHO v\ OTrope HaAO/iy: 

OCHOBHki: (x) x.y f (x) a[x] x++ x-- new typeof sizeof checked 
unchecked 

- yHapHu: + - • ++x — x (T)x 

- My^Tun^MKaTMBHn: * / % 

- aAMTMBHM: + - 

- no6nTOBM (bitshift) : « » 

- 3a cpaBHeHne: <><=>= is as 

- 3a paBeHCTBo: == ! = 

- ziorkmecKw: & A | 

- yC/lOBHki: && I I c?x:y 

- 3a npucBOABaHe: = += -= *= /= %= «= »= &= A = | = 

npeflecjDMHMpyeMM onepaTopn 

He BCM4KM onepaTopn b C# MoraT as ce npeAecpMHupaT. ripeAecpuHnpyeMM ca 
yHapHMTe onepaTopn +, -, !, ~, + + , ~, true v\ false, 6nHapHMTe +, -, *, /, 
%, &, I, *■, «, », = = , ! = , >, <, >= m < = , m onepaTopnTe 3a abho 
(kiMn/iwukiTHO) m HeflBHO (eKcn/iwuwTHO) npeo6pa3yBaHe Ha TunoBe. 

flecpMHMunflTa Ha npeAecpMHupaH onepaTop b C# npeAcraB/iflBa AecpMHuuna 
Ha craTwueH MeTOA, npneMaiu eAMH v\nv\ p,sa napaMeTbpa v\ Bptiuaiu HflKaicbB 
pe3y/iTaT, kbm komto e yi<a3aHa K/iK>noBaTa AyMa operator. 

npeflecjDMHMpaHe Ha onepaTopn - npuMep 

3a Aa n^KDCTpupaMe npeAecpMHupaHeTO Ha onepaTopn me AecpMHupaMe Tun 
"o6nKHOBeHa AP06" (Fraction), komto cbAtpwa b ce6e cm o6nKHOBeHa AP06 
(ctCTaBeHa ot nwc/ikiTe/i v\ 3HaMeHaTe/i). IHe npeAecpMHupaMe bcmukm ochobhm 
MaTeMaTM^ecKM onepaunn 3a pa6oTa c o6mkhob6hm apo6m (c"b6npaHe, M3Ba>K- 
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Aaine, yMHOKeHne, fle/iei-me v\ t.h.), iokto m hakom flpyrn onepaTopn, komto 
y^ecHABaT pa6oTaTa CTuna Fraction. Eto eflHa npuMepHa pea/iki3auwfl: 



FractionsTest . cs 



public struct Fraction 

{ 

private long mNumerator; 
private long mDenominator; 

public Fraction (long aNumerator, long aDenominator ) 

{ 

// Cancel the fraction and make the denominator positive 
long gcd = GreatestCommonDivisor ( aNumerator, aDenominator) 
mNumerator = aNumerator / gcd; 
mDenominator = aDenominator / gcd; 

if (mDenominator < 0) 

{ 

mNumerator = -mNumerator; 
mDenominator = -mDenominator; 
} 
} 

private static long GreatestCommonDivisor ( 
long aNumberl, long aNumber2) 

{ 

aNumberl = Math .Abs (aNumberl ) ; 
aNumber2 = Math .Abs (aNumber2 ) ; 
while (aNumberl > 0) 

{ 

long newNumberl = aNumber2 % aNumberl; 
aNumber2 = aNumberl; 
aNumberl = newNumberl; 

} 

return aNumber2; 

} 

public static Fraction operator + (Fraction aFl, Fraction aF2) 

{ 

long num = aFl .mNumerator*aF2 .mDenominator + 
aF2 .mNumerator* aFl .mDenominator; 

long denom = aFl .mDenominator*aF2 .mDenominator ; 

return new Fraction (num, denom); 
} 

public static Fraction operator -(Fraction aFl, Fraction aF2) 

{ 

long num = 

aFl .mNumerator*aF2 .mDenominator - 
aF2 .mNumerator* aFl .mDenominator; 
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long denom = aFl .mDenominator*aF2 .mDenominator; 
return new Fraction (num, denom); 
} 

public static Fraction operator * (Fraction aFl, Fraction aF2; 

{ 

long num = aFl .mNumerator*aF2 .mNumerator; 

long denom = aFl .mDenominator*aF2 .mDenominator; 

return new Fraction (num, denom); 
} 

public static Fraction operator /(Fraction aFl, Fraction aF2; 

{ 

long num = aFl .mNumerator*aF2 .mDenominator; 

long denom = aFl .mDenominator*aF2 .mNumerator; 

return new Fraction (num, denom); 
} 

// Unary minus operator 

public static Fraction operator -(Fraction aFrac) 

{ 

long num = -aFrac .mNumerator; 

long denom = aFrac .mDenominator ; 

return new Fraction (num, denom); 
} 

// Explicit conversion to double operator 

public static explicit operator double ( Fraction aFrac) 

{ 

return (double) aFrac .mNumerator / aFrac .mDenominator; 

} 

// Operator ++ (the same for prefix and postfix form) 
public static Fraction operator ++ (Fraction aFrac) 

{ 

long num = aFrac .mNumerator + aFrac .mDenominator ; 

long denom = aFrac .mDenominator ; 

return new Fraction (num, denom); 
} 

// Operator -- (the same for prefix and postfix form) 
public static Fraction operator --(Fraction aFrac) 

{ 

long num = aFrac .mNumerator - aFrac .mDenominator ; 

long denom = aFrac .mDenominator ; 

return new Fraction (num, denom); 
} 

public static bool operator true ( Fraction aFraction) 
{ 
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return aFraction .mNumerator != 0; 



public static bool operator false ( Fraction aFraction) 



{ 



return aFraction .mNumerator 



public static implicit operator Fraction (double aValue) 

{ 

double num = aValue; 

long denom = 1; 

while (num - Math . Floor (num) > 0) 

{ 

num = num * 10; 
denom = denom * 10; 

} 

return new Fraction ( (long) num, denom); 



public override string ToString i 

{ 

if (mDenominator != 0) 



{ 



return String . Format ( " { } / { 1 } " , 
mNumerator, mDenominator) ; 

} 
else 

{ 

return ("NaN"); // not a number 
} 



class FractionsTest 

{ 

static void Main ( 



{ 



Fraction fl = (double) 1/4; 
Console. WriteLine ("fl = {0}", fl) 
Fraction f2 = (double) 7/10; 
Console. WriteLine ("f2 = {0}", f 2 ) 
Console. WriteLine ("-fl = {0}" 
Console. WriteLine ("fl + f2 = 
Console. WriteLine ("fl - f2 = 
Console. WriteLine ("fl * f2 = 
Console. WriteLine ("fl / f2 = 
Console .WriteLine ( "fl / f2 as double 

(double) (fl / f2) ) ; 
Console .WriteLine ( 



-fl 
0}" 
0}" 
0}" 
0}" 



fl + 
fl - 
fl * 
fl / 



f2); 
f2); 
f2); 
f2); 
{0}", 
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} 
} 


"- (fl+f2) * (fl-f2/fl) = 


= {0}", 


- (fl+f2) * (fl-f2/fl) ) ; 



TopHMflT npi/iMep AecpMHupa K/iac, npeflcraB/iflBam o6BMBKa Ha o6nKHOBeHa 
Apo6, v\nv\ kmane Ka3aHO, tom MOfle/iwpa MHO>KecTBOTO Ha pauwoHa/iHMTe 
ni/icna. 3a fla MoraT o6eKTMTe ot Tuna Fraction flewcTBkiTe/iHO fla MMaT noBe- 
AeHne KaTO Ha ni/icna, tom npeflecpi/mwpa yHapHMTe onepaTopn -, ++, — , 

true, false M 6klHapHMTe +, -, * M /. 

3a6e/iH3BaMe chuxo npeflecpMHkipaHeTO Ha abho npeo6pa3yBaHe ot Fraction 

K"bM double M MMn/lMUklTHO OT double K"bM Fraction. flo6pe e fla 06"bpHeM 

BHMMaHne Ha TOBa, ne BMfla Ha npeo6pa3yBaHeTO He e M36paH c/iynawHO. 9\b- 
ho npeo6pa3yBaHe ce flecpMHupa, KoraTO MMaMe KOHBepTupaHe etc 3ary6a, 
TtM KaTO M3MCKBa M3pn4HO ynoMeHaBaHe Ha npeo6pa30BaHneTO. B ropHi/m 
npuMep KOHBepTupaHeTO kbm double e TaKOBa, 3aiuoTO hakom pauwoHa/iHki 
nwc/ia He MoraT fla 6"bflaT npeflcraBeHki c n/iaBama 3aneTaa 6e3 3ary6a Ha 
to4hoct. Ako flecpMHupaMe npeo6pa3yBaHeTO KtM double KaTO i/iMn/ikiui/iTHO 
6m 61/1/10 B"b3MO>KHO no HeBHMMaHne fla npucBOMM flpo6 Ha hmc/io c n/iaBama 
3aneTaa, ho KaTO M3MCKBaMe M3pn4HO npeo6pa3yBaHe KOMnki/iaToptT He 
AonycKa noTeHuwa/iHO onacHaTa onepauna. Tbfi ioto KOHBepTupaHeTO Ha 
hmc/io c n/iaBama 3aneTaa KtM pauwoHa/iHO BMHarn MO>xe fla ce M3B"bpujn 6e3 
3ary6a H^Ma Hy>Kfla fla ro onpefle/iaMe KaTO abho. 

Bn>KflaMe, ne e flonycTMMO v\ npeflecpMHupaHeTO Ha onepaTopnTe true v\ 

false. TOBa n03BO/lflBa M3nO/13BaHeTO Ha MHCTaHUklkl OT Tkin Fraction B 

6yneBki M3pa3M. Haw-ziecHO TOBa MO>Ke fla ce ki/uocrpkipa c eflMH npocT 
npuMep. HeKa pa3r/ieflaMe c/ieflHaTa MOflncpnunpaHa Bepcua Ha MeTOfla 

ToStringO Ha Fraction: 



public override string ToString ( ) 

{ 

if (this) 

{ 

return String . Format ("{ }/{ 1 }" , mNumerator, mDenominator) ; 

} 
else 

{ 

return ("0"); 
} 
} 



TaKa npoMeHeHMAT MeTOfl, ocBeH ne Bptiua t6kctoboto npeflcraBAHe Ha 
Apo6Ta, cbmo n npoBep^Ba fla/iw ta e Hy/ieBa flpo6 v\ ctomhoct b to3m 
cnynaw. ripn ki3ni/ic/i*iBaHeTO Ha CTOMHOCTTa Ha 6y/ieBM*iT M3pa3 (this) ce 
M3n"b^HABa ta/ioto Ha npeflecpMHupaHMfl onepaTop true. 



o 
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npocneflflBaHe Ha n3ma/iHeHneTo Ha npeAecpMHupaHM 
onepaTopM 

M3no^3BaMKM fle6"brepa Ha Visual Studio .NET me npoc/ieflkiM ki3n"b/iHei-meTO 
Ha KOAa ot npuMepa. 3a ue/ua: 

1. OTBapflMe npn^OKeHkieTO Demo-6-Operators.sln m ro KOMnw/lwpaMe. 

2. C [Fll] CTapTupaMe nporpaMaTa b pe>KMM Ha npoc/ieflflBaHe v\ Map- 
KeptT ce no3MUMOHnpa Ha ntpBua pefl, KtfleTO npucBOABaMe ctomhoct 

OT TMn double K"bM 06eKTa fl OT K/iac Fraction: 

static void Main (str ing[] args) 
{ 

Fraction f 1 = (double) 1/4; 
Console. WriteLine ("fl = {0}", f 1) ; 
Fraction ±2 = (double) 7/ 10; 
Console. WriteLine ("f2 = {0}", f2); 
Console. WriteLine ("-fl = {0}", -f 1) ; 
Console. WriteLine ("fl + f2 = 
Console. WriteLine ("fl - f2 = 
Console. WriteLine ("fl * f2 = 
Console. WriteLine ("fl / f2 = 
Console. WriteLine ( 

"fl / f2 as double = {0}", 

(double) (f 1 / f2) ) ; 
Console. WriteLine ( 

"- (f l+f2) * (f l-f2/f 1) = {0}", 

- (f l+f2) * (f l-f2/f 1) ) ; 
Console. WriteLine ("++fl = {0}", ++f 1) ; 
} 

KoraTO oiue BeAHtx HaTMCHeM [Fll], 3a6e/iH3BaMe, ne npn TOBa npn- 
CBOABaHe no npeMt/inaBaHe ce M3n"b/iHflBa npeAecpuHnpaHMAT onepa- 
Top 3a MMn/ikiukiTHO npeo6pa3yBaHe v\ xofltT Ha i/i3n"b/iHeHkie Ha npor- 
paMaTa npofl"b/i>KaBa b ta/ioto Ha HeroBaTa flecpMHuuna: 

public static implicit operator Fraction (double aValue) 
{ 

tiouble num = aValue; 

long denorn = 1; 

while (num - Math. Floor (num) > 0) 

{ 

nurn = num * 10; 
denorn = denorn * 10; 

} 

return new Fraction (( long) nurn, denorn); 



^> 



{0}", 


f 1 


+ 


f2) ; 


{0}", 


f 1 


- 


f2) ; 


{0}", 


f 1 


ft 


f2) ; 


{0}", 


f 1 


/ 


f2) ; 
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4. npofl"b/i>KaBaMe c [Fll] fla npocneflHBaMe i/i3n"b/iHeHi/ieTO Ha nporpa- 
MaTa m BM>KflaMe KaK npn i/i3n"b/iHflBaHeTO Ha BC^Ka onepauna c o6eK- 
TMTe OTTun Fraction ce M3nt^HABa KOAa Ha cbOTBeTHMTe npeflecpMHM- 
paHM onepaTopn. 

Hac/iefl5iBaHe 

IHe ce cnpeM othobo Ha noHATneTO HacneflsiBaHe nopaflw oco6eHaTa My 
Ba>KHOCT b o6eKTHO-opi/ieHTi/ipaHOTO nporpaMnpaHe. H^Ma fla o6acHflBaMe Teo- 
peTM^HaTa CTpaHa HacneflflBaHeTO, TbM KaTO TOBa e M3BtH o6xBaTa Ha 
HacTOfliuaTa TeMa. IHe o6achmm caMO KaK fla M3B"bpujBaMe Hac/ieflflBaHe Ha 
K/iacoBe etc cpeflCTBaTa Ha e3MKa C#. 

B C# CMHTaKCuca v\ ceMaHTMKaTa Ha Hac/ieflflBaHeTO ca 6/im3km ao Te3M b 
flpyrn e3Mun 3a o6eKTHO-opneHTnpaHM e3v\\\v\, KaTO C++ v\ Java. 3a fla Hanpa- 
bmm flafleH K/iac Derived Hac/ieflHkiK Ha flafleH flpyr K/iac Base, Tpa6Ba cnefl 
fleK^apaunflTa Ha K/iaca Derived fla c^o>kmm flBoeTOni/ie, cneflBaHO ot MMeTO 
Ha K/iaca Base. 3a fla ki/uocrpkipaMe TOBa, me pa3UJnpnM eflMH ot npuMepnTe, 
komto pa3r/ie,qaxMe no-rope b TeMaTa: 



class Student 

{ 

private string mName; 

private int mStudentld; 

private string mPosition = "Student"; 

public Student ( string aName, int aStudentld) 
// . . . 

public Student ( string aName) : this (aName, -1) 
// . . . 

public void PrintName ( ) 

{ 

Console .WriteLine ( "Student name: {0}", mName) 

} 
} 

public sealed class Kiro : Student 

{ 

public Kiro() : base ("Bail Kwpo", 12345) 

{ 
} 

public void Oversleep ( ) 
{ 

//. . . 
} 

static void Main ( ) 
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{ 


Student tosho = new Student ( "Touio" , 54321); 
Kiro kirol = new Kiro(); 
Student kiro2 = new Kiro(); 






// Kiro kiro3 = new Student ("Bail Kwpo", 12345); 


// invalid! 




tosho . PrintName ( ) ; 






kirol . PrintName ( ) ; 






// kiro2 . Oversleep () ; 




} 
} 


( (Kiro) kiro2 ) . Oversleep ( ) ; 





Bi/i>KAaMe, ne K/iacbT Kiro HacneflflBa K/iaca student, c KoeTO npneMa ot Hero 
BCM4KM HeroBM no/ieTa, CBoi/icTBa, MeTOflM v\ Apyrn n/ieHOBe. Pa36npa ce, 
HacnefleiHkiTe n/ieHOBe ca flocTbrmw 3a K/iaca Kiro, caMO aKO He ca 6wnw o6a- 

BeHM KaTO private B 6a30BMfl K/iac Student. 

Tpa6Ba fla o6"bpHeM BHMMaHne Ha TpeTna pefl ot MeTOfla Main(...) : 



Student kiro2 = new Kiro i 



B Hero ct3AaBaMe o6eKT ot Tun Kiro, ho ro npucBOABaMe Ha npoMeH/ikiBa ot 
Tun student. Ta3M onepaui/m e Hairb/iHO KopeKTHa, tbm KaTO npi/iCBOHBaHeTO 
Ha o6eKT ot HacnefleH Tun b npoMeH/ikiBa ot 6a30B Tun e no3BO/ieHO. 06paT- 
hoto, o6ane, He e b cw/ia v\ aKO pa3KOMeHTnpaMe BTopua pefl, npM/io>KeHMeTO 
He 6m ce KOMnw/ikipa/io. 

06p"blfleHMeTO kirol . PrintName ( ) e CbLflO HaiTb/lHO Ba/lklflHO, TbM KaTO 

K/iacbT Kiro Hac^eflflBa bcm^km n/ieHOBe Ha 6a30Bkia K/iac student v\ 3aTOBa 

Cbfltp>Ka flecpMHMUMflTa Ha MeTOfla PrintName(). 

K/iacoBe, komto He MoraT fla ce Hac/ieasiBaT (sealed) 

B flecpMHMunflTa Ha K/iaca Kiro 3a6e/isi3BaMe ynoTpe6aTa Ha K/iK>noBaTa flyMa 
sealed. C Hea yKa3BaMe, ne Kiro He MO>Ke fla 6"bfle HacneflHBaH ot flpyr K/iac. 
ToBa e npuMep KaK npe3 3a6paH*iBaHeTO Ha HacneflflBaHe MO>KeM fla Cb3fla- 
BaMe kiepapxnn ot K/iacoBe no-6/iki3Kki ao pea/iHMTe o6eKTM, komto npeflcra- 
BflMe. B KOHKpeTHi/m npuMep e yaanHO fla MapKupaMe K/iaca KaTO sealed, Tbv\ 
KaTO tom npeflCTaB^ABa KaTeropua, koato He MO>Ke noBene fla ce KOHKpeTM- 
3npa (Kiro e K/iac, komto cbOTBeTCTBa Ha eflMH KOHKpeTeH o6eKT ot fleMCTBM- 
Te/iHOora, a He Ha rpyna pa3/ikmHki o6eKTn). 

Hac/ieflnBaHe npw crpyKTypMTe 

B HAKOM o6eKTHO-opneHTnpaHM e3Mun, KaTO HanpuMep C+ + , ce flonycKa 
Hac^eflflBaHe Ha crpyKTypw. B C# v\ b flpyrnTe .NET e3nun TOBa He e 
no3BO/ieHO. 
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CrpyKTypirre b .NET Framework He MoraT fla ce HacneflflBaT 
no Mewfly cm m He MoraT f\a HacneasiBaT v\ na 6i>flaT Hac- 
/ieflnBaHM ot K/iacoBe. 



HeKa HanpaBMM ep,v\H npocr eKcnepuMeHT, 3a p,a OHar^eflMM HeBt3MO>KHOCTTa 
3a Hac^eA^BaHe Ha crpyKTypi/i. Cbc cneRHwn koa me cb3AaAeM eAHa TpwBkia/i- 
Ha CTpyKTypa: 



public struct TestStruct 

{ 

} 



Othobo c noMOLUTa Ha i/mcrpyMeHTa iidasm no/iynaBaMe MSIL KOAa 3a Ta3M 
npocra CTpyKTypa: 



f ClassLibraryl.dll - IL DASM 



File View Help 



Jnjxj 



ClassLibrary1.dll 



I ► MANIFEST 

B-_£ TestStruct 

► .class value public sequential ansi sealed beforefieldinit 

► extends [nnscorlib]S}Jsterin.ValueType 



3a6e/lfl3BaMe, ne CTpyKTypaTa TestStruct Hac/ieAflBa OT System. ValueType 

m, KoeTO b Haujufl c/iynaw e no-MHTepecHO, b AecpMHuunaTa v\ cpurypupa moam- 
cpuKaToptT sealed. ToBa yKa3Ba Ha KOMnw/iaTopa, ne to3m Tun He MO>Ke p,a 
6"bAe Hac^eAeH. C/ieAHaTa cuTyauna, npn koato ce onuTBaMe p,a HacneAHM 
CTpyKTypa ot K/iac, e cbiuo HeAonycTMMa v\ npeAH3BHKBa rpewKa npn onuT 3a 
KOMnn^aunfl: 



public class TestClass 
{ 



public struct AnotherTestStruct : TestClass 
{ 



KoHBepTMpaHe Ha o6eKTii 

HeKa cera pa3r/ieAaMe KOHBepTupaHeTO (casting) Ha o6eKT ot AaAeH Tun kbm 
o6eKT ot Apyr Tun. ripn K/iacoBe b OTHOweHwe Hac/ieAHkiK-HacneAeH MOxeM 
Aa KOHBepTupaMe Harope no wepapxn^Ta (upcasting) v\ HaAO/iy no wepapxn- 
ATa (downcasting). HeKa o6achmm Te3M ABe nomrrmi. 
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KoHBepTHpaHe Harope (upcasting) 

C OnepaUMflTa Student kiro2 = new Kiro() OT nO-ropHMfl npMMep npMCBOfl- 

BaMe o6eKT ot K/iac Kiro Ha npoMeH/iMBa ot K/iac student, T.e. KOHBep™- 
parie (npeo6pa3yBaMe) o6eKTa kbm K/iaca student. B T03M c/iynai/i i/i3no/i3- 
BaMe KOHBepTMpaHe Harope (upcasting), Ttw ioto student e 6a30B K/iac 
Ha Kiro ki/iki, kmane Ka3aHO, ce HaMupa no-rope b wepapxnaTa. Ta3M onepa- 
\\v\s\ e Hant/iHO flonycTMMa, tbm KaTO kiro2 AewcrBkiTe/iHO e cryqeHT. 

B Haiunfl npuMep c/ieABamwflT pefl 



Kiro kiro3 = new Student ("Baw Kwpo", 12345) 



e KOMeHTupaH, tbm KaTO onepau,i/mTa, koato TaM ce onuTBaMe j\a M3B"bpujMM, e 
HeflonycTMMa v\ to3m koa He 6m Morb/i fla ce KOMni/i/iwpa, Tbv\ KaTO o6eKTbT, 

KOMTO KOHCTpynpaMe nOCpeflCTBOM new StudentC'Bafi Knpo" , 12345) He e 

MHCTaHunfl Ha K/iaca Kiro (BtnpeKM ne ro Hanoflo6*iBa no CTOMHOCTMTe Ha 
no/ieTaTa, tom He cbAtpwa MeTOAa oversieepo ). 

KOHBepTMpaHe Haao/iy (downcasting) 

C o6ptiueHneTO (Kiro)kiro2 pa3Me>KflaMe o6eKTa kiro2 KaTO o6eKT ot Tun 
Kiro. TasM onepaukia HapMMaMe KOHBepTMpaHe Haflosiy, v\nv\ downcasting. 

TuntT Ha M3pa3a b CKo6nTe e Kiro v\ 3apaflM TOBa MO>KeM cbo6oaho fla 
M3BMKaMe MeTOAa oversieepo, 3aiuoTO BtnpeKM, ne e coneH ot npoMeH/ikiBa 
ot Tun student, to3m M3pa3 cpaKTM^ecKM e MHCTaHunfl Ha K/iaca Kiro M 
ctA"bp>Ka MMn^eMeHTaunfl Ha MeTOAa. Ha AO/iHaTa i/i/iK>CTpau,wfl BM>KAaMe, ne v\ 
Visual Studio .NET pa3no3HaBa Tuna Ha M3pa3a KaTO hm npeAOcraBsi n/ieHO- 
BeTe My b naAaiuoTO weu\o 3a aBTOMaTMUHO 3aBtpujBaHe Ha M3pa3a: 

// kiro2 . Oversleep () ; 
( (Kiro)kiro2) . Ov^ 

";♦ Equals 

■'^ Finalize 

v-$ GetHashCode 

":"_♦ GetType 

■i0 MemberiwiseClone 

*r 

":"_♦ PrintNarne 
":"_♦ ToString 



} 



} 



} 



void Kiro. Oversleep () 



& 



B C# KOHBepTMpaHeTO Haflosiy e CMHTaKTMHHO BasiuflHa onepa- 
Mmji, He3aBMCMMO flasiu o6eKTi>T, komto KOHBepTMpaMe, e fleii- 
CTBMTe/iHO ot Bi>npocHMfl HacneflfiBauj TMna. HanpMMep, 3a- 

KOMeHTIipaHOTO o6p-bU4eHHe Kiro kiro3 = new Student ("Ban 
Kwpo" , 12345) 6m MOr/IO fla Ce 3aflafle B~bB BMfla Kiro kiro3 = 
(Kiro)new Student ( "Bail Knpo" , 12345), KOeTO Ce KOMnM/lMpa 

ycneiiiHO ot C# KOMnmiaTopa 6e3 flopn fla rej-ieptipa npeay- 
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npe>KfleHne, ti>m ksto no BpeMe Ha KOMnmiaMmi He e M3BecT- 
ho fla/iM TunoBeie ca ctBMecTMMM. ripn M3ni>/iHeHiieTO Ha to3m 
KOfl, o6ane, Bt>npocHOTO npeo6pa3yBaMe me npeflM3BMKa M3- 

K/lHJHeHMe System. InvalidCastException, TT»M KaTO KOHCTpyM- 

paHMAT o6eKT He e ot Tun Kiro v\nv\ cbBMecTMM c Hero Tun. 



MHTep4>eMCM 

MHTepcpewcMTe onucBaT cpyHKUMOHa/iHOcr (rpyna MeTOflM, CBOMCTBa, MHfleKca- 

TOpM M C"b6klTMfl), KOflTO Ce nOflfl"bp>Ka OT MHCOKeCTBO 06eKTM. noflo6HO Ha 

K/iacoBeTe v\ CTpyKTypnTe Te ce cbcroaT ot n/ieHOBe, ho ce pa3/iwnaBaT ot tax 
no TOBa, ne flecpMHupaT caMO npoTOTunnTe Ha n/ieHOBeTe cm, 6e3 KOHKpeTHaTa 
mm pea/iM3auMATa. 

Ot MHTepcpeMCMTe He MoraT fla ce cb3,qaBaT o6eKTM npe3 MHCTaHUMpaHe. 
MHTepcpeMCMTe ce pea/in3npaT ot K/iacoBe v\nv\ CTpyKTypM, komto MMn/ieMeH- 

TMpaT BCM4KM AecpMHMpaHM B TAX H/ieHOBe. KOHKpeTHMTe MMn/ieMeHTauMM Ha 

AaAeH MHTepcpekic Bene MoraT fla ce MHCTaHUMpaT m fla ce npMCBOABaT Ha npo- 
MeH^MBM OTTMn MHTepcpeMC. 

H/ieHoee Ha MHTep4>eMc 

MHTepcpeMCMTe MoraT fla cbfltpwaT MeTOflM, CBOMCTBa, MHfleKcaTopM m 
c"b6MTMfl. B MHTepcpeMC He MoraT fla ce flecpMHMpaT KOHCTpyKTopM, flecrpyKTO- 
pM, no/ieTa m B/ioxeHM TMnoBe m He MoraT fla ce npeflecpMHMpaT onepaTopM. 

MHTepcpeMCMTe b C# He MoraT m fla cbfltpwaT m KOHCTaHTM, 3a pa3/iMKa ot 
ApyrM o6eKTHO-opMeHTMpaHM e3MUM, KaTO Java, KtfleTO TOBa e flonycTMMO. 

Kbm n/ieHOBeTe Ha MHTepcpeMC He MO>xe fla ce npM/iaraT MOflMCpMKaTopM Ha 
AOCTbna - no noflpa36MpaHe bcmukm n/ieHOBe ca c r/io6a/iHa bmammoct, Bee 
eflHO e yKa3aH MOflMCpMKaTop public. MHTepcpeMC MO>Ke fla HacneflM eflMH v\nv\ 
noBene flpyrM MHTepcpekica, KaTO e B"b3MO>KHO fla npeflecpMHMpa v\nv\ CKpMBa 
TexHMTe n/ieHOBe. 3a npMMep fla pa3r/ieflaMe hhko/iko flecpMHMUMM Ha MHTep- 
cpeMCM: 



Georaetrylnterfaces . cs 



interface IMovable 

{ 

void Move(int aDeltaX, int aDeltaY); 

} 

interface IShape 

{ 

void SetPosition (int aX, int aY); 

double CalculateSurf ace ( ) ; 
} 
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interface IPerimeterShape : IShape 

{ 

double CalculatePerimeter ( ) ; 

} 

interface IResizable 

{ 

void Resize (int aWeight); 

void Resize (int aWeightX, int aWeightY); 

void ResizeByX (int aWeightX); 

void ResizeByY (int aWeightY); 
} 

interface IDrawableShape : IShape, IResizable, IMovable 

{ 

void Delete ( ) ; 

Color Color 

{ 

get; 
set; 

} 
} 



flecpMHkipaXMe C/ieAHklTe MHTepcpeMCI/i: IMovable, IShape, IPerimeterShape, 
IResizable M IDrawableShape. Te kl/lKDCTpwpaT flecpMHkipaHeTO Ha MeTOAH H 

CBOMCTBa b MHTepcpewc, KaKTO m HacneAflBaHeTO Me>Kfly m-uepcpeMCi/i (KoeTO 
MO>Ke p,a 6tAe v\ MHO>KecTBeHO, KaKTO e HanpuMep npn IDrawableShape). 

Pea/iM3iipaHe Ha MHTepcjDeMC 

TbM KaTO He cbfl"bp>KaT flaHHM v\ onucaHa cpyHKuwoHa/iHOcr, MHTepcpeMCMTe He 
MoraT p,a ce MHCTaHunpaT, a caMO p,a ce pea/in3npaT (uMnsieMeHTupaT) ot 
K/iacoBe m CTpyKTypn, ot komto Bene MoraT fla ce cb3flaBaT MHCTaHunn. 

Pea^M3npaHeTO Ha MHTepcpewc e onepauna, noAo6Ha Ha HacneAflBaHeTO, c 
Ta3M oco6eHOCT, ne pea/iki3kipamwflT MHTepcpewca Tun b o6iunfl cnynai/i Tpa6Ba 
Aa npeflocTaBM pea/iki3aukiki 3a bcmukm n/ieHOBe Ha MHTepcpewca. Eto npuMep- 
Ha pea^M3aunfl Ha hakom ot AecpuHnpaHMTe b ropHna npuMep MHTepcpeMCn: 



Geomerty Implementation . cs 



public class Square : IShape 

{ 

private int mX, mY, mSize; 

public Square (int aX, int aY, int aSize) 

{ 

mX = aX; 
mY = aY; 
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mSize = aSize; 
} 

public void SetPosition (int aX, int aY) // From IShape 

{ 

mX = aX; 

mY = aY; 
} 

public double CalculateSurf ace ( ) // Derived from IShape 

{ 

return mSize * mSize; 

} 
} 

public struct Rectangle : IShape, IMovable, IResizable 

{ 

private int mX, mY, mWidth, mHeight; 

public Rectangle (int aX, int aY, int aWidth, int aHeight) 

{ 

mX = aX; 

mY = aY; 

mWidth = aWidth; 

mHeight = aHeight; 
} 

public void SetPosition (int aX, int aY) // From IShape 

{ 

mX = aX; 

mY = aY; 
} 

public double CalculateSurf ace ( ) // Derived from IShape 

{ 

return mWidth * mHeight; 

} 

public void Move (int aDeltaX, int aDeltaY) // From IMovable 

{ 

mX += aDeltaX; 

mY += aDeltaY; 
} 

public void Resize (int aWeight) // Derived from IResizable 

{ 

mWidth = mWidth * aWeight; 

mHeight = mHeight * aWeight; 
} 
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public void Resize (int aWeightX, int aWeightY) // IResizable 

mWidth = mWidth * aWeightX; 
mHeight = mHeight * aWeightY; 



public void ResizeByX (int aWeightX) // From IResizable 
mWidth = mWidth * aWeightX; 

public void ResizeByY (int aWeightY) // From IResizable 
mHeight = mHeight * aWeightY; 

} 

public class Circle : IPerimeterShape 

{ 

private int mX, mY, mRadius; 

public Circle (int aX, int aY, int aRadius) 

{ 

mX = aX; 

mY = aY; 

mRadius = aRadius; 
} 

public void SetPosition (int aX, int aY) // From IShape 

{ 

mX = aX; 

mY = aY; 
} 

public double CalculateSurf ace ( ) // From IShape 

{ 

return Math. PI * mRadius * mRadius; 

} 

public double CalculatePerimeter ( ) // From IPerimeterShape 

{ 

return 2 * Math. PI * mRadius; 

} 
} 



B T03i/i npi/iMep BM>KflaMe iok K/iacbT square pea/iM3wpa m-uepcpeMca ishape v\ 
KaK K/iacvr Rectangle pea^M3npa eflHOBpeMeHHO hako/iko MHTepcpekica: 

IShape, IMovable M IResizable. K/iaCbT Circle pea^M3kipa MHTepcpeMCa 
IPerimeterShape, HO nOHe>Ke T03M MHTepcpeMC e Hac^eflHMK Ha IShape, TOBa 

03HanaBa, 4e circle Ha npaKTMKa MMn/ieMeHTwpa eflHOBpeMeHHO MHTepcpew- 
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CMTe IShape M IPerimeterShape. 3a6e/ie>KeTe, ne BCM4KM MeTOAM OT MHTep- 

cpeMCMTe ca AeK/iapwpaHki ioto ny6/innHw. ToBa ce M3MCKBa no cneuncpMKa- 
\\v\s\, 3aiuoTO BCM4KM MeTOAM b p,ap,eH MHTepcpewc ca ny6^M4HM (BtnpeKM, ne 
HAMaT MOAncpMKaTop public). HsiMa p,a AncKyTupaMe KaK pa6oT*iT caMMTe 
MMn^eMeHTauuM, 3aiuoTO TOBa e M3B"bH ue/ikiTe Ha npuMepa. 

MMn/ieMeHTMpaHeTO Ha MHTepcpewc mhoto npn/iwna Ha HacneAflBaHe. MoweM 
Aa c^MTaMe, ne to AeMCTBMTe/iHO e oco6eH bma HacneAflBaHe, 3aiuoTO cbiuo 
3aAaBa "is-a" pe/iaui/m Me>KAy MHTepcpewca v\ Tuna, komto ro pea/ii/i3kipa. 
HanpuMep, b cw/ia ca TBtpAeHMHTa ne KBaApaTbT v\ npaBOtrb/iHMKbT ca 
cpopMM, a KptrbT cbiuo e cpopMa, v\ ocBeH TOBa MMa nepi/iMeTtp. 

C/ieA KaTO pea^M3npaHeTO Ha MHTepcpewc cb3AaBa "is-a" pe/iauwfl, MOweM Aa 

TOBOpUM M 3a MHO>KeCTBO OT 06eKTM OT TMn MHTepCpeMC - TOBa Ca MHCTaHUMMTe 

Ha BCM4KM K/iacoBe, komto pea/ii/i3i/ipaT MHTepcpewca npaKO v\nv\ KOCBeHO (pea- 

^M3MpaMKM MHTepCpeMC, KOMTO TO HaC/ieAHBa), KaKTO l/l TeXHMTe HaC^eAHMUM. 

Pea/iM3npaHe Ha MHTepcpeftc ot CTpyKTypa 

MHTepecHO b ropHna npuMep e, ne Ti/iirbT Rectangle He e K/iac, a CTpyKTypa. 
ToBa w/nocrpkipa eAHa pa3/ii/iKa Me>KAy HacneAflBaHeTO Ha K/iac v\ pea/iki3i/ipa- 
HeTO Ha MHTepcpewc - btopoto MO>Ke Aa ce M3Btpujn m ot CTpyKTypa. 




B-bnpeKM, ne e bi>3mo>kho, He e npenopi>miTe/iHa npaKTMKa 
CTpyKTypMTe fla pea/iM3npaT cjjyHKMMOHa/iHOCT v\ fla MMn/ie- 
MeHTMpaT MHTep4>eiiCM. CTpyKTypMTe Tpn6Ba fla ce M3no/i3BaT 
3a cbxpaHeHkie Ha npocTa cbBKynHOCT ot no/ieTa. Ako cnynasiT 
He e TaicbB, Tpn6Ba fla ce M3no/i3Ba xsiac. 



06eKTM OT Tun MHTepcjDeMC 

Hpe3 c^eABaiunfl npuMep me AeMOHcrpwpaMe cb3AaBaHeTO Ha o6eKTM ot Tun 
MHTepcpewc. Pea/iHO me cb3AaBaMe o6eKTM ot TunoBe, komto HacneAflBaT 
AaAeH MHTepcpewc: 



GeometryTest . cs 



class GeomertyTest 

{ 

public static void Main ( ) 

{ 

Square square = new Square (0, 0, 10); 
Rectangle rect = new Rectangle (0, 0, 10, 12); 
Circle circle = new Circle (0, 0, 5); 
if (square is IShape) 

{ 

Console .WriteLine ("{ } is IShape", square . GetType i 

} 

if (rect is IResizable) 
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{ 

Console .WriteLine ("{ } is IResizable", rect . GetType ( ) ) 

} 

IShape[] shapes = {square, rect, circle); 
foreach (IShape shape in shapes) 

{ 

shape . SetPosition ( 5, 5 ) ; 

if (shape is IPerimeterShape) 

{ 

Console .WriteLine ("{ } is IPerimeterShape", shape); 

} 
} 
} 
} 



B ropHMfl npuMep Cb3flaflOXMe MacwB ot o6eKTi/i ot Tun ishape v\ kbm bcmukm 
npn^o>KMXMe flewcTBueTO setPosition(...) no/ikiMopcpHO, t. e. 6e3 fla ce MHTe- 
pecyBaMe ot to^hma mm Tun - eAHHCTBeHO 3HaeM, ne o6eKTMTe noAA"bp>i<aT 
MeTOAMTe ot MHTepcpewca. Koa^t ot npuMepa ce KOMni/i/iwpa v\ M3n"b/iH*iBa 6e3 
rpeujKa v\ OTnenaTBa cj\ep,uv\s\ pe3y/iTaT: 



Square is IShape 
Rectangle is IResizable 
Circle is IPerimeterShape 



Bn>KAaMe, ne MaKap v\ p,a He MO>xeM AnpeKTHO (c KOHcrpyKTop) p,a cb3AaAeM 
o6eKT ot Tun MHTepcpewc, MO>KeM npe3 npoMeH/ikma ot to3m Tun p,a AOCTbnBa- 
Me o6eKTM ot K/iacoBeTe, komto ro pea/iM3i/ipaT. 

flpyro MHTepecHO AB/ieHi/ie, KoeTO Ha6/iK>AaBaMe b ropHna npuMep, e ne 
MO>KeM Aa M3no/i3BaMe MHTepcpewc, 3a p,a npi/i/io>Ki/iM no/iMMopcpM3"bM, KaTO 
no^MMopcpHOTO AewcTBue ce M3B"bpujBa ot TunoBeTe, pea^M3npaiun MHTep- 
cpewca, He3aBMCMMO p,anv\ ca K/iacoBe v\nv\ crpyKTypw. 

3ana3eHaTa AyMa is 

Othobo me o6tpHeM BHMMaHne Ha 3ana3eHaTa AyMa is, kohto npeAcraBi/ixMe 
npn pa3Me>KAaHeTO Ha npeAaBaHeTO Ha npow3BO/ieH 6pow napaMeTpn. 06p"b- 
lueHneTO <o6eKT> is <Tnn> Bptiua true aKO o6eKT"bT e ot p,ap,euv\s\ Tun v\ 
false b npoTMBeH c/iynaw. Tpa6Ba Aa MMaMe npeABMA, ^e o6eKTMTe ot Tun- 
Hac^eAHMK ca o6eKTM v\ ot 6a30BMfl Tun, 3a TOBa <o6eKT> is <6asoB_Tiin> 
BMHarn Bptiua true. 

B ropHMfl npuMep TOBa o6ptiueHne ce cpeiua Tpn ntTM, KaTO npn ntpBMTe ABa 
ot tax no BpeMe Ha KOMnw/iaui/m no/iynaBaMe npeAynpe>KAeHne "The given 
expression is always of the provided type" - cbo6iueHne, c KoeTO CMe Hant/i- 
ho cbr/iacHM. fleMCTBMTe^HO, TuntT Ha o6eKTMTe circle v\ rect ce onpeAe/ia 
no BpeMe Ha KOMnw/iauwfl v\ oiue ToraBa e i/i3Becmo, ne npoBepsiBaHOTO 
yc/iOBkie e BMHarn ncTMHa. 
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3a o6p"biueHneTO b ta/ioto Ha umcb/ia He no/iynaBaMe npe,qynpe>KfleHkie v\ b 
to3m cnynai/i Ha yncrrpe6a Bi/i>KflaMe MCTMHCKaTa molu Ha onepaTopa is - 
npoBepKa 3a Tkina Ha o6eKT, komto He e ki3BecreH b MOMeHTa Ha KOMnw/iaui/m. 

5lBHa MMnneMeHTauiMq Ha MHTepcjDeMC 

KaKTO cnoMeHaxMe no-paHO b Ta3M TeMa, K/iacoBeTe v\ crpyicrypi/iTe MoraT fla 
MMn^eMeHTupaT no noBene ot eflMH MHTepcpekic. ToBa 6m mot/io fla C"b3flafle 
kohc|3/imkt, aKO eflMH Tkin MMn^eMeHTupa hhko/iko MHTepcpekica, cbfltpwami/i 
MeTOflM c eflHaKBM curHaTypn. fla pa3r/ieflaMe cj\ep,uv\s\ npuMep: 



public interface II 

{ 

void Test ( ) ; 

} 

public interface 12 

{ 

void Test ( ) ; 

void AnotherTest ( ) ; 
} 

public class Testlmplementation : II, 12 

{ 

public void Test ( ) 

{ 

Console . WriteLine ( "Test ( ) called" ) ; 

} 
} 



TopHMflT KOfl e flonycTMM b C#, ho M3no/i3BaHeTO My He ce npenoptuBa. To 
cb3flaBa 3aTpyflHeHMfl, ot eflHa crpaHa, 3aiuoTO He e acho b kom MHTepcpewc e 

flecpMHMpaH MeTOfltT Test() B K/iaca Testlmplementation, M OT flpyra, 

3aiflOTO HflMa B"b3MO>KHOCT fla npeflocraBi/i pa3^M4HM MMn^eMeHTaunn 3a 
MeTOfla ot pa3^M4HMTe MHTepcpewcu. 

3a fla ce cnpaBMM c onucaHna npo6/ieM motom fla ki3no/i3BaMe HBinaTa 
MMn/ieMeHTaL|Mn Ha MHTepcj^eMcn (explicit interface implementation). B C# 
MO>KeM fla flecpMHupaMe b eflMH Tkin flBa MeTOfla c eflHaKBa curHaTypa, crura 
noHe eflMHMAT ot tax fla e siBHa MMn/ieMeHTauwH Ha MeTOfl ot nHTepcpekic. 
JlBHa MMn^eMeHTaunfl ce 3aflaBa, KaTO M3pn4HO ce yKawe Ha kom MHTepcpewc 
npnHafl^e>KM MMn^eMeHTupaHnaT n/ieH, KaKTO b npuMepa: 



public class TestExplicit : II, 12 

{ 

void Il.Test() 

{ 

Console. WriteLine ("II. Test ( ) called") 

} 
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void 12. Test () 

Console . WriteLine ( "12 . Test called" ) ; 

void 12 .AnotherTest ( ) 

Console .WriteLine ( "12 .AnotherTest called" ) ; 

public void Test ( ) 

Console .WriteLine ( "TestExplicit . Test ( ) called" ) ; 

public static void Main ( ) 

TestExplicit t = new TestExplicit ( ) ; 

t.Test ( ) ; 

// Prints: TestExplicit . Test ( ) called 

11 il = (II) t; 
il.Test ( ) ; 

// Prints: Il.TestO called 

12 i2 = (12) t; 
i2 .Test ( ) ; 

// Prints: 12. Test () called 
} 



} 



Bn>KAaMe KaK npn asna MMn/ieMeHTauwfl Ha m-uepcpeMC Tpa6Ba fla yKaxeM 
MMeTO Ha MHTepcpewca b flecpMHuunaTa Ha pea/iki3kipaHkifl n/ieH, a 3a fla ro 
flocTtnuM Tpa6Ba fla npeo6pa3yBaMe o6eKTa kbm MHTepcpewca. MeTOflkue, 
npnHafl^e>KaiuM Ha abho MMn^eMeHTupaHn MHTepcpewc, He MoraT fla 6"bflaT 
ny6/innHM v\nv\ fla MMaTflpyr MOflncpMKaTop 3a flocrbn. Te BMHarn private. 




He e no3BO/ieHO fla MMn/ieMeHTMpaMe dbho caMO hokom H/ie- 
HOBe ot eflMH MHTeptfjeMC. B ropHMn npMMep aKO npoMeHMM 

flecpMHML(MflTa Ha MeTOfla 12 .AnotherTest () Ha public void 

AnotherTest o, KOMrwsiaTop'bT me cbo6ifln 3a rpeuixa. 



ripn M3n"b^HeHne Ha npuMepHna koa ce no/iynaBa cnej\Hv\s\T pe3y/iTaT: 



TestExplicit. Test () called 
Il.TestO called 
12 . Test called 
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A6crpaKTHM K/iacoBe 



A6cTpaKTHMTe K/iacoBe npw/iwuaT Ha MHTepcpekicMTe no TOBa, ne Te He MoraT 
fla ce MHCTaHunpaT, 3aiuoTO MoraT fla cbAtpwaT flecpMHuunn Ha HewMn/ieMeH- 
TupaHM MeTOAM, ho 3a pa3/ii/iKa ot MHTepcpekicMTe MoraT p,a cbAtpwaT v\ 
onucaHM p,ev\CTBv\s\ . A6crpaKTHi/iflT K/iac pea/iHO e K0M6nHaunfl Me>KAy K/iac v\ 
MHTepcpewc - 4acTM4H0 MMn^eMeHTupaH K/iac, komto AecpMHupa MMn/ieMeH- 
Taunfl 3a hakom ot MeTOAHTe cm, a Apyrn ocraBfl a6cTpaKTHM, 6e3 kiMn/ie- 
MeHTaunfl. 

3a npuMep HeKa pa3r/ieAaMe cneRHwn a6cTpaKTeH K/iac: 



AbstractTest . cs 



public abstract class Car 

{ 

public void Move ( ) 

// Move the car 



abstract public int TopSpeed 

// Retrieve the top speed in Kmph 
get; 



public abstract string BrandName 
get; 
} 



flecpMHupaxMe K/iac, komto pea/iki3kipa caMO eAMH ot n/ieHOBeTe cm - MeTOAa 
Moved n AecpMHupa Apyrn ABa, 6e3 p,a vv\ pea/iki3wpa - CBOMCTBaTa 

BrandName M TopSpeed. 

A6cTpaKTHMTe K/iacoBe, noAo6HO Ha MHTepcpewcuTe, hm noMaraT no-aAeKBaTHO 
Aa MOAe^npaMe 3aBMCMMOCTM ot pea/iHi/mT cbht, 3aiuoTO npe3 tax MoraT p,a ce 
npeACTaBAT a6crpaKTHki cbiuHOCTM. B Haujua npuMep HeB"b3MO>KHOCTTa 3a 
MHCTaHunpaHe Ha K/iaca car MMa CMi/icb/i, tbm KaTO v\ b pea/iHOcrra He motom 
Aa MMaMe KO/ia c HeonpeAe/ieHa MapKa. 

A6CTpaKTHM HJieHOBe 

K/iionoBaTa AyMa abstract b AeK/iapaui/mTa Ha K/iaca ro onpeAe/ia KaTO 
a6cTpaKTeH. Bn>KAaMe, ne ta MO>Ke Aa ce npn^OKM v\ kbm n/ieH. A6crpaKTHM 
MoraT Aa 6"bAaT MeTOAHTe, CBOMCTBaTa, MHAeKcaTopnTe v\ cb6nTMflTa. 
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A6cTpaKTHMTe n/ieHOBe He MoraT fla MMaT MMn/ieMeHTaui/ifl, KaKTO v\ 
n/ieH, komto He e a6cTpaKTeH, He MO>Ke fla 6"bfle ocTaBeH 6e3 TaKaBa. 



Ako b eflMH K/iac e flecpMHupaH a6cTpaKTeH n/ieH, K/iacbT 3afl"b/i>KMTe.nHO 
Tpa6Ba fla 6"bfle o6*iBeH 3a a6cTpaKTeH. B npoTMBeH cnynaw no/iynaBaMe 
rpeujKa npn KOMrm/iauwfl. 06paTHOTO He e 3afl"b/i>KkiTe/iHO - flonycrwMO e fla 
MMaMe a6cTpaKTeH K/iac, Ha komto bci/iukm n/ieHOBe ca flecpuHnpaHM. 

HacneflneaHe Ha a6cTpaKTHii K/iacoBe 

TtCi KaTO a6cTpaKTHMTe K/iacoBe ca K/iacoBe, Te i/maT cbiuaTa crpyicrypa - 
ctiflMflT Ha6op ot n/ieHOBe (no/ieTa, KOHcraHTki, B/ioxeHki TunoBe v\ t. h.), 
cbiflMTe MOflncpMKaTopn Ha BMflMMOCTTa m flopn cbiflMTe MexaHM3MM 3a Hacne- 
AflBaHe, ho c hakom oco6eHOCTM. HeKa pa3UJnpnM npeflxoflHua npuMep: 



AbstractTest . cs 



public class Trabant : Car 

{ 

public override int TopSpeed 

{ 

get 

{ 

return 12 0; 

} 
} 

public override string BrandName 

{ 

get 

{ 

return "Trabant"; 

} 
} 
} 

public class Porsche : Car 

{ 

public override int TopSpeed 

{ 

get 

{ 

return 250; 

} 
} 

public override string BrandName 

{ 

get 
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{ 

return "Porsche"; 

} 
} 
} 

public class AbstractTest 

{ 

static void Main ( ) 

{ 

Car[] cars = new Car[] {new Trabant ( ) , new Porsche () } 
foreach (Car car in cars) 

{ 

Console .WriteLine ( "A {0} can go {1} Kmph", 
car . BrandName, car . TopSpeed) ; 
} 
} 
} 



ripn i/i3n"b/iHeHi/ieTO Ha to3m koa no/iynaBaMe cneflHi/m pe3y/iTaT: 



A Trabant can go 120 Kmph 
A Porsche can go 250 Kmph 



Bn>KflaMe, ne BtnpeKM <Ae a6cTpaKTHkiflT K/iac He MO>xe fla ce MHCTaHuupa 
flupeKTHO, o6eKTMTe ot Hac^eflflBaiunTe ro K/iacoBe MoraT fla ce pa3r/ie>KflaT 
ioto o6eKTM ot HeroBMfl Tun. no noi<a3aHi/m Hani/m MO>KeM fla M3no/i3BaMe 
a6cTpaKTHM 6a30BM K/iacoBe, 3a fla 3afleMCTBaMe no/in Mopcpki3"bM, v\nv\, Ka3aHO 
no-o6iuo, fla cb3flafleM a6cTpaKTeH KopeH Ha fltpBO ot K/iacoBe. 

B npuMepa no/i3BaxMe K/iK>noBaTa flyMa override, c koato yKa3BaMe, ne 
flafleH MeTOfl b K/iaca HacneflHkiK npunoKpuBa (3aMecTBa) opurnHa^HMfl 
Hac^efleH MeTOfl ot 6a30BMfl cm K/iac. B cnynaa 6a30Bi/ia K/iac He npeflocraBH 
MMn^eMeHTaunfl 3a npunoKpnTMTe MeTOflu, TaKa ne npunoKpuBaHeTO e 
3afl"b^>KMTe^HO. IHe pa3r/ie,qaMe K/iK>noBaTa flyMa override v\ HeMHOTO 
flewcTBue cnefl Ma/iKO. HeKa cera npofl"b/i>Ki/iM c a6cTpaKTHMTe K/iacoBe. 

HacTMHHO pea/iM3npaHe Ha a6cTpaKTHMTe H/ieHOBe 

Bt3MO>KHO e a6cTpaKTeH K/iac, cbfltpwam a6crpaKTHi/i n/ieHOBe, fla 6"bfle 
Hac^efleH, 6e3 BCkinKkiTe My a6crpaKTHki n/ieHOBe fla 6"bflaT pea/iki3kipaHki. 
Bt3MO>KHO e ctiuo K/iac, komto MMn/ieMeHTwpa a6cTpaKTHMTe n/ieHOBe Ha 
a6crpaKTHi/m cm poflMTe/i, fla flecpMHupa floirb/iHMTe/iHO v\ cbom n/ieHOBe, ctiuo 
a6cTpaKTHM. B to3m cnynai/i K/iacbT-HacneflHi/iK cbiuo Tpa6Ba fla 6"bfle fleicna- 
pupaH KaTO a6cTpaKTeH, 3aiuoTO cbfl"bp>Ka a6cTpaKTHM n/ieHOBe. 

Te3M B"b3MO>KHOCTM npaBAT ome no-rbBKaB MHCTpyMeHTapnyMa 3a cb3flaBaHe 
Ha Mepapxnn ot K/iacoBe v\ MOfle/iwpaHe Ha pea/iHM*i cbat. IHe M/uocTpwpaMe 
Ta3M B"b3MO>KHOCT cbc c/ieflHOTO pa3LUkipeHkie Ha npeflxoflHMfl npuMep: 
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AbstractTest . cs 



abstract public class TurboCar : Car 

{ 

protected Boolean mTurboEnabled = false; 

public void EnableTurbo ( ) 

{ 

mTurboEnabled = true; 

} 

public void DisableTurbo ( ) 

{ 

mTurboEnabled = false; 

} 
} 

public class TrabantTurbo : TurboCar 

{ 

override public int TopSpeed 

{ 

get 

{ 

return mTurboEnabled ? 22 : 12 0; 

} 
} 

override public string BrandName 

{ 

get 

{ 

return "Trabant Turbo"; 

} 
} 
} 

public class AbstractTest 

{ 

static void Main ( ) 

{ 

TurboCar turboCar = new TrabantTurbo ( ) ; 
Console .WriteLine ( "A {0} can go {1} Kmph", 
turboCar . BrandName, turboCar . TopSpeed) ; 

turboCar . EnableTurbo ( ) ; 
Console .WriteLine ( 

"A {0} can go {1} Kmph with turbo enabled", 
turboCar . BrandName, turboCar . TopSpeed) ; 
} 
} 
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C"b3flafloxMe K/iaca TrabantTurbo, komto pea/iM3Mpa a6cTpaKTHMTe CBOMCTBa, 
MHAnpeKTHO Hac^efleHM ot K/iaca Turbocar. K/iacbT Turbocar e pa3LunpeHMe 
Ha K/iaca car, komto cbiuo KaTO Hero e a6crpaKTeH, ho npeAOcraBfl AOirb/iHM- 
Te/iHa cpyHKunoHa^HOCT 3a BK/iK>nBaHe Ha pe>KMM "Typ6o". 




Ako eflMH K/iac Hac/ieflM ot a6crpaKTeH v\ He npeflocTaBM 

fle4>MHML(MM 3a BCMHKM HerOBM a6CTpaKTHM H/ieHOBe, TOM 

Tpn6Ba 3afli>/i>KMTejiHO cbLMO fla 6i>fle o6nBeH 3a a6cTpaKTeH. 



Cnep, M3n"b/iHeHneTO Ha npuMepa no/iynaBaMe cnep,Hv\n pe3y/iTaT: 



A Trabant Turbo can go 120 Kmph 

A Trabant Turbo can go 220 Kmph with turbo enabled 



BupTyasmu H/ieHOBe 

B AecpMHMUMMTe Ha 4/ieHOBeTe b ropHMTe npuMepn 3a6e/iH3BaMe ynoTpe6aTa 
Ha 3ana3eHaTa AyMa override. Be3 Hea Te He 6nxa MorjiH p,a 6tAaT komiim/im- 
paHM. ToBa e TaKa, 3aiuoTO BtnpocHMTe n/ieHOBe ca BupTyasiHu. 

BnpTya^HMTe n/ieHOBe ca eAMH no-oco6eH bma 4/ieHOBe, 6e3 komto no/iMMop- 
cpM3M"bT 6m 6m/i HeocbiuecTBMM. TaxHaTa oco6eHOCT npo/iMnaBa npn HacneAfl- 
BaHe - Ha HacneAflBamMTe K/iacoBe ce AaBa Bt3MO>KHOCT BMecTO M3u*i/io pja 
npecb3AaAaT AaAeH uacnep,eu BMpTya/ieH MeTOA, npocTO p,a npeAOcraBHT cboh 
MMn^eMeHTaunfl Ha cbiuna. TaKa, aKO pa6oTMM c o6eKT ot HacneAeHkia K/iac 
npe3 pecpepeHunfl KbM 6a30BMfl, tom me pa3no/iara c MMn/ieMeHTauMMTe, 
komto Hac^eAHMKBT e npeAOcraBM/i. IHe cm m3achmm to3m MexaHM3"bM npM 
pa3Me>KAaHeTO Ha npeAecpMHMpaHe m CKpMBaHe Ha BMpTya/iHM n/ieHOBe. 

BMpTya^HM n/ieHOBe ce AecpMHMpaT, KaTO b AecpMHMUM^Ta mm ce yKaxe k/ikdho. 

BaTa AyMa Virtual. BCMUKM a6CTpaKTHM H/ieHOBe, BK/lK)HMTe/lHO M Te3M, 

AecpMHMpaHM b MHTepcpeMCMTe (m Te ca a6crpaKTHM, tbm KaTO HAMaT MMn/ie- 
MeHTauMfl), ca BMHarM BMpTya/iHM. riopaAM Ta3M npMUMHa b hakom o6eKTHO- 
opMeHTMpaHM e3MUM 3a nporpaMMpaHe (HanpMMep b C+ + ) a6cTpaKTHMTe n/ie- 
HOBe ce HapMnaT oiue "hmcto BMpTya/iHM". 

npeaecjDMHMpaHe m CKpiiBai-ie 

npM AecpMHMpaHe Ha BMpTya/ieH n/ieH b TMn-HacneAHMK, umato CMrHaTypa 
cbBnaAa c n/ieH, AecpMHMpaH b hakom ot 6a30BMTe TMnoBe, tom Moxe v\nv\ p,a 
ce npeAecpMHMpa (Aa My ce AaAe HOBa MMn/ieMeHTauM*i) v\nv\ p,a ce "cKpMe". 

KoraTO ce M3no/i3Ba K/iK>noBaTa AyMa override, ce pea/iM3Mpa npeflec|3MHM- 
paHe Ha BMpTya/iHMfl n/ieH, a KoraTO ce M3no/i3Ba K/iK>noBaTa AyMa new - 
CKpMBaHe, KoeTO e m onuMATa, koato ce noApa36Mpa KoraTO He ce yKa>Ke 
HMKaKBa K/uonoBa AyMa. 
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& 



KoraTO b Hacne/jeH xsiac ce npeflecpm-mpa BupTyasieH H/ieH Ha 
6a30BMn, to3m H/ieH e BupTyasieH v\ b Hac/ie/jeHna K/iac. 



Haw-ziecHO me ao/iobmm pa3/ii/iKaTa Me>Kfly CKpuBaHeTO v\ npeAecpMHupaHeTO 
Ha n/ieHOBe, KaTO ntpBO o6"bpHeM BHMMaHne Ha cneflHaTa MOAncpuKauna Ha 
no-ropHMfl npuMep. B Hea BMecTO a6cTpaKTeH CMe ki3no/i3Ba/iki HopMa/ieH, 
KOHKpeTeH K/iac, komto ctA"bp>Ka flecpMHuunn Ha CBOMCTBaTa, Bptiuaiun uop,- 
pa36npaiun ce ctomhoctm m BMecTO override CMe ki3no/i3Ba/iki new: 



NonAbstractTest . cs 



public class Car 

{ 

public virtual int TopSpeed 

{ 

// Retrieve the top speed in Kmph 
get 

{ 

return -1; // Default value 

} 
} 

public virtual string BrandName 

{ 

get 

{ 

return "unknown"; // Default value 

} 
} 
} 

public class Trabant : Car 

{ 

new public int TopSpeed 

{ 

get 

{ 

return 12 0; 

} 
} 

new public string BrandName 

{ 

get 

{ 

return "Trabant"; 

} 
} 
} 
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public class Porsche : Car 

{ 

new public int TopSpeed 

{ 

get 

{ 

return 2 5 0; 

} 
} 

new public string BrandName 

{ 

get 

{ 

return "Porsche"; 

} 
} 
} 

public class NonAbstractTest 

{ 

static void Main ( ) 

{ 

Car[] cars = new Car[] {new Trabant ( ) , new Porsche ()} ; 
foreach (Car car in cars) 

{ 

Console .WriteLine ( "A {0} can go {1} Kmph", 
car . BrandName, car . TopSpeed) ; 
} 
} 
} 



ripn M3n"b/iHeHkieTO Ha to3m koa no/iynaBaMe cnep,Hv\n, AOHflKwie pa30napo- 
Baiu, pe3y/iTaT: 



A unknown can go -1 Kmph 
A unknown can go -1 Kmph 



ripn^MHaTa pe3y/iTarbT p,a ce pa3Mi/maBa c onaKBaHkisiTa hm e, ne npi/i 
CKpuBaHeTO Ha n/ieHOBeTe Hac/ieAflBamkisiT K/iac He npeflocTaBa CBoyua flecpn- 
Hnunfl Ha 6a30BMfl. TaKa, KoraTO flocrbriBaMe o6eKT ot HacneAeH K/iac npe3 
pecpepeHunfl kbm o6eKT ot 6a30Bna, pa3no/iaraMe caMO c HeroBMTe co6cTBeHM 
pea^M3aunM (Ha 6a30BMfl K/iac). nopaflu TOBa He MO>KeM fla M3no/i3BaMe 
no^MMopcpM3"bM - KoraTO flocTtnBaMe o6eKT ot 6a30B K/iac, He3aBMCMMO ot 
cneui/icpkinHkiflT My Tun, BMHarn me no/i3BaMe MMn/ieMeHTaui/mTa, AecpMHupaHa 
b 6a30BMfl, t. e. tom MO>Ke npneMe caMO eflHa cpopMa. 

Tpa6Ba p,a OT6e/ie>KMM, ne aKO nponycHeM 3ana3eHaTa AyMa new, noBeAe- 
HueTO Ha KOAa me 6"bAe cbiuoTO, ho me no/iynwM npeAynpe>KAeHi/ie ot komiim- 
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ZiaTOpa "The keyword new is required on ' <method_name>' because it 
hides inherited member". 

Ako b ropHkifl npuMep 3aMeHMM new c override, me 3aAeMCTBaMe MexaHM3Ma 
Ha no/ikiMopcpi/i3Ma v\ pe3y/iTaTbT me 6"bfle cj\ep,uv\s\: 



A Trabant can go 120 Kmph 
A Porsche can go 250 Kmph 



Ako b ropHMfl npuMep nponycHeM fla o6abmm n/ieHOBeTe TopSpeed v\ 
BrandName KaTO BkipTya/iHki, me no/iynMM cbiunfl pa304apoBaiu pe3y/iTaT, 
KaKTO m npeAn: 



A unknown can go -1 Kmph 
A unknown can go -1 Kmph 



Bn>KAaMe, ne npn M3no/i3BaHeTO Ha no/iMMopcpM3"bM MMa mhoto BapnaHTM fla 
c6"bpKaMe m fla no/iynMM HenpaBki/iHO noBefleHne. 3aTOBa MO>KeM fla 3anoMHMM 
c^eflHOTO npaBM/io: 




3a fla fleftcTBa no/iMMop4>M3M'bT, Tpn6Ba no/iMMop4>HmiT MeTOfl 
b 6a30Bnn Tun fla e BfipTyasieH (fla e o6«BeH KaTO virtual, 
abstract m/im fla e H/ieH Ha MHTepcpeMc) v\ b K/iaca Hac/ieflHMK 

fla e MMn/ieMeHTMpaH C override. 



K/iac flMarpaMM 

K/iac fluarpaMMTe ca CTaHflapTHO rpacpMUHO cpeflCTBO 3a M3o6pa3flBaHe Ha 
kiepapxuki OTTunoBe, npeflocraBeHO hm ot e3MKa 3a MOfle/iMpaHe UML (Unified 
Modeling Language). IHe ce 3ano3HaeM cbBceM HaKpaTKO c K/iac fluarpaMUTe 
6e3 fla npeTeHflnpaMe 3a M3nepnaTe/iHOcr, Tbw KaTO MOfle/iMpaHeTO c UML e 
Heo6*iTHa TeMa, Ha kohto ca nocBeTeHM xm/iham CTpaHnun v\ Ta3M MaTepua e 
M3B"bH o6xBaTa Ha HacTOfliuaTa TeMa. 

ripn MHoroKpaTHO Hac^eflflBaHe e B"b3MO>KHO fla ce no/iynaT wepapxnn, komto 
ca ro/ieMki v\ c/io>khm m no Ta3M npn^MHa ca TpyflHM 3a B"b3npneMaHe. Hpe3 
K/iac fluarpaMMTe ce cb3flaBa BM3ya/iHa npeflCTaBa 3a B3anMOBp"b3KMTe Me>Kfly 
TunoBeTe v\ TaKa ce ynecHHBa Bt3npneMaHeTO mm. C noMOurra Ha K/iac flua- 
rpaMMTe MO>xeM fla nor/ieflHeM CMcreMaTa, koato pa3pa6oTBaMe "ot nTMUM 
nor^efl", KoeTO hm noMara fla cm cb3fla,qeM 3HanMTe/iHO no-acHa npeflCTaBa 3a 
Hea, otko/ikoto aKO npeMe>KAaMe MHO>KecTBO cpaM/iOBe etc cope koa. 

M3o6pa3flBaHe Ha TiinoBeTe m Bp~b3Ki4Te MOKfly tax 

B UML K/iac flMarpaMMTe TMnoBeTe ce M3o6pa3flBaT KaTO npaBOtrb/iHMUM, b 
komto ca M3nMcaHM n/ieHOBeTe mm, eBeHTya/iHO c OT6e/iH3aHa CTeneH Ha 

BMflMMOCT npefl MMeTO: + 3a public, # 3a protected M - 3a private. ETO 
eflMH npMMep (K/iaCbT Rectangle): 
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Rectangle 



-mWidth:int 
-mHeight:int 



+Rectangle 
+CalculateSurface:int 



npaBO"br"b^HMK"bT, M3o6pa3flBaiu flafleH Tun, o6mkhob6ho e pa3Ae/ieH Ha Tpn 
4acTM - Haw-ropHaTa cbAtpwa MMeTO My, cpeAHaTa cbAtpwa no/ieTaTa My v\ 
Haw-AO^HaTa cbAtpwa HeroBMTe MeTOAM. 

HacneAHBaHe 

Hac^eA^BaHeTO Ha K/iac v\ MMn/ieMeHTkipaHeTO Ha MHTepcpewc ce M3o6pa3flBa 
etc 3aTBopeHa crpe/iKa ( D>), KaTO crpe/iKHTe, o6o3HanaBami/i Hac/ieAflBaHe 
m MMn^eMeHTupaHe ce pa3/ikmaBaT no TOBa, ne ntpBi/ue o6mkhob6ho ca 
n/i"bTHM, a BTopnTe - nyHKTupaHn: 



interface 
ISurfaceCalculatable 

+CalculateSurface:int 



7 



I 

Square 



Rectangle 

-mWidth:int 
-mHeightint 

+Rectangle 
+CalculateSurface:int 



■mSize:int 



+Square 
+CalculateSurface:int 



I 



FilledRectangle 

-mColor:Color 

+FilledRectangle 



B npMMepa K/iaCbT FilledRectangle Hac/ieAHBa K/iaca Rectangle, a K/iaCbT 
Square MMn/ieMeHTkipa MHTepcpeMCa ISurfaceCalculatable, a. 

Picounaunn, arperauim, KOMno3nuM$i 

Bpt3KMTe Me>KAy TunoBeTe ce M3o6pa3flBaT c OTBopeHa crpe/iKa ( >). Te3M 
Bp"b3KM ce Hapi/maT ome acoi4Mai4Mai4MOHHM Bpi>3Kii (association links). 

AcounaunoHHMTe Bp"b3KM MoraT Aa 6"bAaT Tpn BMAa (acounauna, arperauna, 
KOMno3Munfl). AcoMMaMMfl e npocTO HflKaKBa Bp"b3Ka Me>KAy ABa Tuna, npn- 
MepHO AaAeH CTyAeHT ki3no/i3Ba AaAeH KOMniOTbp (acounaunflTa e Me>KAy 
CTyAeHTa v\ KOMniOTbpa). Arperai4na 03HanaBa ne AaAeH K/iac cbAtpwa 
mhoto MHCTaHUMM Ha AaAeH Apyr K/iac, ho btopmat MO>Ke Aa cbmecrByBa 
OTAe^HO m 6e3 ntpBua, npuMepHO eAHa yne6Ha rpyna ce cbCTOM ot mhoto 
CTyaeHTi/i, ho CTyAeHTMTe MoraT Aa cbmecTByBaT n caMOcroflTe/iHO, 6e3 Aa ca 
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b fxaaena yne6Ha rpyna. KoMno3ML(iin Me>Kfly flBa K/iaca 03HanaBa, ne eflMH 
K/iac ce M3no^3Ba KaTO cbcraBHa nacr ot flpyr v\ He MO>Ke fla cbiuecTByBa 6e3 
Hero, npuMepHO eflMH npaBOtrb/iHMK ce cbcrow ot 4 crpaHki, ho crpaHkiTe He 
MoraT fla cbiuecTByBaT caMOcroflTe/iHO 6e3 npaBOtrb/iHMKa. 

MHO>KeCTBeHOCT Ha Bpi>3KMTe 

Bp"b3KMTe KOMno3nu,M5i m arperau,kifl MoraT fla MMaT MHOKeaBeHoa, 
HanpuMep "1 kbm 1", "1 kbm mhoto" m t.h. ripuMep 3a MHOKecrBeHOcr Ha 
Bp"b3Ka e Bp"b3KaTa Me>Kfly CTyfleHT v\ yne6Ha flucunn^MHa (HanpuMep "1 kbm 
mhoto" - 1 CTyfleHT i/i3ynaBa mhoto yne6HM flucunn^MHn). 



K/iac AHarpaMM - npuMep 

C/ieflHi/mT npuMep npeflcraB/isiBa npocTa fluarpaMa v\ w/uocrpkipa ocHOBHMTe 
e^eMeHTM, komto hm npeflocraBfl UML HOTaunaTa 3a M3rpa>KflaHe Ha K/iac 
fluarpaMn: 



interface 
ISurfaceCalculatable 

+CalculateSuiiace:int 



A ^~ 

i s 



j_ 

Square 

-mSize:int 



+Square 
+CalculateSurface:int 



FilledSquare 



-mColor:Color 
+FilledSquare 



s 



Shape 


•^ 


struct 
Point 


#mPosition:Point 


+mX:int 
+mY:int 


«•* 




/v L 






+Point 



s 



Rectangle 

-mWidth:int 
-mHeightint 

+Rectangle 
+CalculateSurface:int 



Filled Rectangle 

-mColor:Color 

+Fillec!Rectangle 



struct 
Color 



+mRedValue:byte 

+mGreenValue:byte 

+mBlueValue:byte 



+Color 




no 3aTBOpeHMTe CTpe/lKM pa36kipaMe, ne K/iacOBeTe Square V\ Rectangle Ha- 
CneflflBaT Shape M MMn/ieMeHTkipaT MHTepdpeMCa ISurfaceCalculatable, a Te 
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OT CBOfl CTpaHa Ca Hac/ieflei-ll/l CbOTBeTHO OT FilledSquare M Filled- 
Rec tangle. 

Bn>KAaMe cbiuo KaK c OTBopeHM crpe/iKM e M3o6pa3eHa Bp"b3KaTa "Tun 
cbfl"bp>Ka MHCTaHunfl Ha Apyr Tun KaTO cbom n/ieH", KaKTO HanpuMep K/iacbT 

FilledRectangle Cbfl"bp>Ka MHCTaHUMfl Ha CTpyKTypaTa Color. 

npocrpaHCTBa ot MMeHa (namespaces) 

npocTpaHCTBaTa ot MMeHa (namespaces) ca cpeACTBO 3a opraHM3npaHe Ha 
KOfla b cocpTyepHMTe npoeKTM. Te cbAtpwaT flecpMHuunn Ha K/iacoBe, crpyK- 
Typn, M36poeHM TunoBe v\ flpyrn npocTpaHCTBa ot MMeHa, KaTO no to3m HanwH 
ocurypaBaT /iori/mecKO rpynnpaHe Ha MHO>KecTBa ot TunoBe. npocTpaHCTBaTa 
ot MMeHa He MoraT p,a cbAtpwaT AecpMHuunn Ha cpyHKunn v\ ashhh, Tbv\ ioto 
e3MUMTe ot .NET Framework ca crporo o6eKTHO-opneHTnpaHM v\ TaKMBa flecpn- 
hmumm ce AonycKaT caMO b ta/ioto Ha TunoBeTe. 

flec|3MHMpaHe 

npocrpaHCTBa ot MMeHa b C# ce flecpMHupaT v\ M3no/i3BaT noflo6HO Ha npocT- 
paHCTBaTa ot MMeHa b C++ m Ha naKeTMTe b Java. 3aAaBaT ce c K/iK>noBaTa 
AyMa namespace nocneABaHa ot MMeTO Ha npocTpaHCTBOTO v\ MHO>KecTBOTO ot 
flecpMHMUMM Ha TunoBe, orpafleHO bbb cpurypHM cko6m, KaKTO e noKa3aHO Ha 
npuMepa no-AO/iy: 



namespace Sof iaUniversity 

{ 

// Type definitions . . . 

} 



Ta3M AecpMHMunfl MO>xe p,a npwcbCTBa b noBene ot eAHH cpaw/i, KaTO no to3m 
Ha^MH ce cb3flaBa npocrpaHCTBO, KoeTO e cpi/i3i/mecKki pa3npeAe/ieHO b pa3- 
/lwnHkiTe cpaw/iOBe. 

flocTbn flo TunoBeTe 

flocTbnvr flo flecpMHupaHMTe b ta/ioto Ha npocTpaHCTBO TunoBe ce ocbiuecTBa- 
Ba no ABa Hani/ma - npe3 i/i3no/i3BaHe Ha m»/iHO MMe Ha Tuna v\ c M3no/i3Ba- 
HeTO Ha K^K)40BaTa AyMa using. 

riTa/lHO MMe Ha TMn 

rit/iHO MMe Hapn^aMe MMeTO Ha Tuna npeAwecrBaHO ot MMeTO Ha npocrpaH- 
ctboto, b KoeTO ce HaMupa, pa3Ae^eHM c touio. HanpuMep aKO K/iacbT 

AdministrationSystem e AecpMHkipaH B npocTpaHCTBOTO Sof iaUniversity, 
TOraBa n"b/lHOTO My MMe e AdministrationSystem. Sof iaUniversity. I~l0 T03M 

Ha^MH ce o6p"biuaMe kbm MMeHa Ha TunoBe, AecpuHnpaHM b npocTpaHCTBa, 

pa3^M4HM OT TeKyiUOTO. 
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l/l3no/i3BaHeTO Ha npocrpaHCTBa ot MMeHa no3BO/i*iBa flecpMHupaHeTO Ha 
TunoBe c eflHO v\ cbu\o MMe, crura Te fla ca b pa3/ikmHki npocrpaHCTBa. rioc- 
peACTBOM M3no^3BaHeTO Ha irb/iHM MMeHa ce pa3peiuaBaT KOHCp/iMKTMTe, 
nopofleHM ot eAHaKBMTe MMeHa Ha TunoBeTe. HanpuMep K/iac c MMe config 
MO>Ke fla e flecpMHupaH iokto b npocTpaHCTBOTO sofiauniversity. 

DataAccess, TaKa M B Sof iaUniversity . InternetUtilities. AKO e Heo6- 

xoflMMO b flafleH K/iac fla 6"bflaT M3no/i3BaHM eflHOBpeMeHHO v\ flBaTa K/iaca, Te 

ce flOCTbriBaT C n"b/lHklTe CM MMeHa: Sofiauniversity. DataAccess. Config M 
Sof iaUniversity . InternetUtilities . Config. 

KsiiOHOBaTa AyMa using 

flkipeKTMBaTa using <namespace_name>, nOCTaBeHa B Hana/IOTO Ha cpaw/ia, 
no3BO^ABa flupeKTHO ki3no/i3BaHe Ha bcmukm TunoBe ot yi<a3aHOTO npocrpaH- 
ctbo caMO npe3 KpaTKOTO mm MMe. ripuMep 3a TOBa e c/ieflHMAT cpparMeHT ot 
KOfla, komto ce reHepupa aBTOMaTi/mHO ot Visual Studio .NET npn cb3,qaBaHe- 
to Ha hob cpaki/i: 



using System; 



ToBa o6p"biueHne npaBM flocTbnHO 3a nporpaMaTa ochobhoto npocrpaHCTBO ot 
MMeHa Ha .NET Framework - system, KoeTO cbfltpwa hakom TunoBe, komto ce 

M3nO/13BaT nOCTOflHHO - Object, String, Int32 M flp. 

noflnpocTpaHCTBa 

KaKTO Bene cnoMeHaxMe, npocTpaHCTBaTa ot MMeHa MoraT fla cbfltpaoT v\ fle- 
cpMHMUMM Ha flpyrn npocTpaHCTBa. no to3m Hani/m MO>KeM fla cb3flaBaMe v\e- 
papxkin ot npocTpaHCTBa ot MMeHa, b komto fla pa3no/iaraMe TunoBeTe, komto 
flecpMHupaMe. 

noflnpocTpaHCTBa MoraT fla 6"bflaT flecpuHnpaHM b ta/ioto Ha npocrpaHCTBOTO 
poflMTe/i, ho MoraT fla 6"bflaT cb3fla,qeHM v\ b OT,qe/ieH cpaw/i. B TaKtB c/iynafi ce 
ki3no/i3Ba ni>/iHO MMe Ha npocTpaHCTBO ot MMeHa. To npeflcraB/iflBa co6cTBe- 
hoto MMe Ha npocrpaHCTBOTO npefliuecTBaHO ot pofli/iTe/iMTe My, pa3fle/ieHM c 
T04KM, KaKTO HanpMMep System. Windows. Forms. ri"b/lHOTO MMe Ha Tun, flecpn- 
HupaH b noflnpocrpaHCTBO, Tpa6Ba fla cbfltpxa nt/iHOTO My MMe, HanpMMep 

System. Windows . Forms . Form. 

C/ieflBa fla i/i/uocrpwpaMe flecpMHupaHeTO Ha eflHa npocrpa CTpyKTypa ot npo- 
cTpaHCTBa ot MMeHa: 



namespace Sof iaUniversity . Data 

{ 

public struct Faculty 

{ 

// . . . 
} 
public class Student 



HnaBa 3. 06eKTHO-opneHTnpaHO nporpaMkipaHe b .NET 215 



{ 

// . . . 
} 
public class Professor 

{ 

// . . . 
} 
public enum Specialty 

{ 

// . . . 
} 
} 

namespace Sof iaUniversity . UI 

{ 

public class StudentAdminForm : System. Windows . Forms . Form 

{ 

// . . . 
} 
public class Prof essorAdminForm : System. Windows . Forms . Form 

{ 

// . . . 

} 
} 
namespace Sof iaUniversity 

{ 

public class AdministrationSystem 

{ 

public static void Main ( ) 

{ 

// . . . 
} 
} 
} 



B npuMepa no-rope BM>KflaMe AecpMHuunnTe Ha ochobhoto npocrpaHCTBO 

Sof iaUniversity M nOAnpocrpaHCTBaTa My Sof iaUniversity. Data M 
sofiauniversity.ui, b komto CMe flecpw Hi/i pa/i w HaujMTe noTpe6kiTe/iCKM tm- 
nOBe, HanpMMep K/iacOBeTe Sof iaUniversity. AdministrationSystem M 
SofiaUniversity.UI. StudentAdminForm, M CTpyKTypaTa Sof iaUniversity . 
Data . Faculty. 

l/l3no/i3BaMKki AnpeKTMBaTa using MO>xeM p,a BK/iionBaMe npocTpaHCTBa, 
3aAaAeHM c nt/iHOTO mm MMe. Ta3M AnpeKTMBa BK/nouBa eAHHCTBeHO TOBa 
npocTpaHCTBO, KoeTO cnoMeHaBaMe ki3pwnH0, ho He v\ HeroBMTe noAnpocr- 
paHCTBa. HanpuMep, aKO yKa>KeM using system. windows HflMa p,a MMaMe 

AMpeKTeH AOCTtn AO K/iaca System. Windows. Forms. Form. 

M3no^3BaMKM K/iionoBaTa AyMa using MO>xeM Aa 3aAaBaMe chuxo v\ nceBAO- 
hmmm Ha irb/iHMTe MMeHa Ha npocTpaHCTBaTa, KaKTO HanpuMep: 
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using WinForms = System. Windows . Forms; 

namespace Sof iaUniversity . UI 

{ 

public class StudentAdminForm : WinForms . Form 

{ 

// . . . 
} 

// . . . 
} 



KaK fla opraHM3npaMe npocrpaHCTeaTa? 

OcHOBHaTa ue/i Ha i/i3no/i3BaHeTO Ha npocrpaHCTBa ot MMeHa e cb3AaBaHeTO 
Ha flo6pe opraHM3npaHM v\ CTpyKTypupaHM cocpTyepHM cm ere mm. 3a ue/iTa 
Tpa6Ba fla pa3,qe/iflMe TunoBeTe, komto flecpMHupaMe, b npocTpaHCTBa, 4mato 
CTpyKTypa cnTOBapa Ha ziori/mecKaTa opraHM3aunfl Ha o6eKTMTe c komto 
pa6oTMM. Ako ce npi/ifltpwaMe kbm hakoi/i npocTM npuHunnn npn M3rpa>Kfla- 
HeTO Ha CTpyKTypn ot npocTpaHCTBa v\ TunoBe, MO>xeM fla cb3flafleM 3Hanw- 
Te/iHO no-acHM m MHTynTMBHM 3a B"b3npweMaHe npoeKTM 6e3 fla pucKyBaMe 

BMeCTO TOBa flOn"b/lHI/ITe/lHO fla CM yC/10>KHI/IM >KMBOTa. 

JlorwHecKa opraHH3aunfi 

l/l3K/iK>nkiTe/iHO no/ie3HO e fla pa3npe,qe/iflMe TunoBeTe, komto flecpMHupaMe, b 
npocTpaHCTBa ot MMeHa. ToBa e 3afl"b/i>Ki/iTe/iHO, aKO Te ca mhoto Ha 6pow, 
HanpuMep Hafl 20, 3aiuoTO npeKa/ieHO mhoto e/ieMeHTki Ha eflHO macto ca no- 
TpyflHM 3a B"b3npneMaHe He caMO b nporpaMnpaHeTO. Mo>KeM fla cb3flaBaMe v\ 
B^o>KeHM npocTpaHCTBa, ho caMO aKO e Heo6xoflMMO - He Tpa6Ba fla M3naflaMe 
m b flpyraTa KpaMHOCT, 3aiuoTO aKO cb3flaBaMe npeKa/ieHO mhoto npocTpaH- 
CTBa ot MMeHa me ce OKa>KeM c m3/imluho cno>KHa CTpyKTypa ot npocTpaHCTBa, 
koato HflMa fla HanpaBM opraHM3au.i/mTa b npoeKTa hm no-acHa, flaxe 
HanpoTMB. 

d>M3MnecKa opraHM3auiin 

flo6pe e /lorwuecKaTa opraHM3aunfl b cucTeMMTe, komto pa3pa6oTBaMe, fla 
OTroBapa Ha cpw3wnecKaTa - ny6/ikmHHTe TunoBe fla cb3flaBaMe bbb cpaw/iOBe, 
Hoceiflu taxhoto I/me, a 3a npocTpaHCTBaTa - flupeKTopnn c taxhoto MMe, b 
komto fla ce noMecTBaT TunoBeTe mm. KoraTO c"b3flaBaMe B/io>KeHki npocTpaH- 
CTBa, e flo6pe fla vv\ cb3flaBaMe KaTO noflflnpeKTopnn Ha Te3M Ha poflMTe/iwTe 
mm npocTpaHCTBa. TaKa caMO c eflMH nor/iefl Ha crpyKTypaTa Ha npoeKTa b 
Solution Explorer Ha Visual Studio .NET flo6wBaMe npeflcraBa 3a Hea. 

3a npoeKTa ot npuMepa no-rope e yqanHO fla opraHM3npaMe TunoBeTe bbb 
cpaw^OBe no cneflHkifl Ha^MH: 
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^5 Solution 'Namespaces' (1 project) 

El- ^ References 
B- Q Data 

B Faculty. cs 

r| Professor.es 

r| 5pecialty.es 

B 5tudent.es 
.... Qu! 

Q ProfessorAdrminFornn.es 

5tudentAdnninFornn.es 

r| Adrninistration5ystenn.es 

Bkl>KflaMe, ne K/iaCbT Student OT npoCTpaHCTBOTO SofiaUniversity. Data e 



bM>KflaMe, ne K/iaCbT Student OT npoCTpaHCTBOTO Sof laUniversity . Data e 

pa3no/io>KeH bbb dpai/i/ia student.es ot noflfli/ipeKTopwyrra Data Ha Anpeicro- 

pklfl SofiaUniversity OT HailJMfl npoeKT. V\0 CbLflklfl npi/IHu,kin K/iaCbT 
r ,...^ „»j_j _■„.„_ , , HaMkipa B"bB Cpaki/ia SofiaUniversity/Ul/ 



pv\9\ SofiaUniversity 
ProfessorAdminForm ce 
Prof essorAdminForm. cs 



ripn TaKaBa opraHM3au,i/m e mhoto ziecHO fla ce 3ano3HaeM Bki3ya/iHO v\ c novv\- 
necKaTa, v\ c cpki3kmecKaTa crpyKTypa Ha KOMnoHeHTMTe, komto M3rpa>KflaT 
npoeKTa hm. KoraTO flBeTe He ce pa3Mi/maBaT, HaBuraunaTa b cope KOfla Ha 
cucTeMaTa v\ KaTO \\s\no pa6oTaTa c Hea ce ynecHABa 3Hani/iTe/iHO. 

ripiiHuiiinii npii o6eKTHO-opiieHTiipaHM5i flM3aMH 

IHe pa3MeAaMe hako/iko mhoto Ba>KHM npuHunna 3a edpeKTMBHO npoeKTupaHe 
Ha TunoBe, komto BceKM ,qo6"bp cocpTyepeH pa3pa6oTni/iK Tpa6Ba fla no3HaBa v\ 
npw/iara. Te3M npuHunnn He ce OTHac*iT caMO 3a e3MKa C#, a ca Ba>KHM 
KOHu,enu,MM npn npoeKTupaHeTO v\ i/i3rpa>KflaHeT0 Ha cocpTyep. Te HaMnpaT 
npn^OKeHne flopn He caMO b cocpTyepHOTO MHweHepcTBO, ho m bbb bcmukm 
MHxeHepHM Ancu,nn/ii/iHki KaTO \\s\no. 

KoraTO cb3flaBaMe cocpTyepHM cucTeMM ue/ikiM fla onpocTMM pa6oTaTa no pa3- 
pa6oTBaHeTO, noflfltpwaHeTO v\ pa3BMBaHeTO mm. ToBa nocTuraMe KaTO ce 
npnfl"bp>KaMe kbm acHa v\ pa36npaeMa CTpyKTypa Ha cwcreMaTa, 6/iki3Ka ao 
npo6/ieMHaTa o6/iacr, kbm koato e opueHTupaHa Ta3M cwcreMa. flo6pe Hanpa- 
BeHMAT o6eKTHO-opneHTnpaH flM3aMH HaMa/isiBa 3Hani/iTe/iHO ycn/inflTa 3a M3y- 
naBaHe Ha cwcreMaTa npn M3B"bpujBaHeTO Ha npoMeHM. 3a fla ro nocTurHeM, e 
Heo6xoflMMO fla ce cbo6pa3siBaMe c hako/iko ochobhm npuHunna, komto me 
pa3r7ieflaMe cera. 

OyHKunoHa/iHa He3aBMCMMOCT (loose coupling) 

KoraTO cb3flaBaMe TunoBe, komto MMHMMa/iHO 3aBMCAT eflMH ot flpyr, MO>KeM 
fla npoMeHAMe BceKM ot tax 6e3 fla e Heo6xoflMMO 3afl"b/i6oneHO no3HaBaHe Ha 
ua/iaTa cucTeMa. KbM to3m npuHunn 3a cpyHKu,i/iOHa/iHa He3aBMCMM0CT Tpa6Ba 
fla ce npnfl"bp>KaMe v\ KoraTO flecpMHupaMe n/ieHOBeTe Ha eflMH Tun. Ako mmhm- 
MM3npaMe B3anM03aBMCMM0CTMTe b cucTeMMTe, komto pa3pa6oTBaMe, me 
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MCoxeM MHoro no-/iecHO p,a M3no/i3BaMe Bene cb3flafleHMTe Monynw, TunoBe v\ 
MeTOAM b Apyrn npoeKTM. 

ripn npoeKTupaHeTO Ha TunoBe Tpa6Ba fla cneABaMe npuHunna, ne AaAeH Tun 
Tpa6Ba as MMa ncHa Lje/i v\ fla 3aBncn MMHMMa/iHO ot ocraHasmTe 

TunoBe. Ta3M He3aBMCMMOCT y/iecHABa noAAP"b>KKa, onpocr*iBa p,v\3av\ua v\ no3- 
BO/iflBa no-/iecHO npeM3no/i3BaHe Ha KOAa. 

Tpa6Ba p,a ce CTpeMMM TunoBeTe p,a M3AaBaT B"b3MO>KHO Hatf-Ma/iKO TaMHM 3a 
TOBa KaK ca MMn/ieMeHTMpaHM BtTpewHO. rioTpe6MTe/iMTe Ha AaAeH Tun Tpa6- 
Ba p,a BM>KAaT KaTO ny6/iwnHki caMO CBOMcmaTa v\ MeTOAMTe, komto vv\ 3acaraT, 
a ocraHa/iMTe Tpa6Ba p,a ca ckpmtm. ToBa HaMa/iflBa c/io>KHOCTTa Ha CMcre- 
MaTa, 3aiuoTO HaMa/iflBa o6lum*i 6pow p,ejav\nv\, 3a komto noTpe6wTe/iflT Ha 
AaAeH Tkin Tpa6Ba p,a mmc/im, KoraTO MCKa p,a ro M3no/i3Ba. CKpuBaHeTO Ha 
MMn/ieMeHTauMOHHMTe p,ejav\i\v\ (npe3 KancynauMfl) no3BO/isiBa npoMAHaTa b 
MMn^eMeHTaunflTa Ha AaAeH Tun 6e3 p,a ce npoMeHfl hmkom ot TunoBeTe, 

komto ro M3nO/13Ba. 

T"bki KaTO K/iac AnarpaMMTe noKa3BaT Bp"b3KMTe Me>KAy TunoBeTe, Te hm noMa- 
raT as MAeHTucpnunpaMe hmboto Ha He3aBMCMMOCT Me>KAy tax. M3no/i3BaMKM 
K/iac AnarpaMM motom hmcto BM3ya/iHO Aa npeueHMM p,anv\ TunoBeTe, komto 
M3no^3BaMe, MMaT npeKa/ieHO mhoto 3aBMCMMOCTM noMe>KAy cm. 

Cn/iHa ziorimecKa CBi>p3aHOCT (strong cohesion) 

fleMCTBMATa, komto AaAeH MeTOA v\nv\ K/iac M3B"bpujBa, Tpa6Ba Aa 6"bAaT novv\- 
4ecKM CBtp3aHM, Aa ca HaconeHM kt»m peiuaBaHeTO Ha eflHa 06114a 
3aflana (He hako/iko ziorMnecKM HecB"bp3aHM 3aAanM). ToBa cbomctbo, e 
M3BecTHO oiue KaTO MOfly/iHOCT. 3a Aa MMaMe ecpeKTMBHa MOAynapM3auM*i b 
npoeKTa, komto pa3pa6oTBaMe, Tpa6Ba bcmukm TMnoBe Aa npeAOcraBAT aceH 

MHTepCpeMC, KOMTO e B"b3MO>KHO HaM-npOCT M He CbA"bp>Ka M3/1ML1JHM MeTOAM M 

CBOMCTBa. Heo6xoAMMO e oiue bcmukm MeTOAM b TMnoBeTe Aa ca CB"bp3aHM 
ziorMnecKM m Aa MMaT MMeHa, komto flCHO noACKa3BaT 3a KaKBO c/iywaT. He 
Tpa6Ba Aa MMaMe TMnoBe, komto MMaT hako/iko HecB"bp3aHM ziorMnecKM 
OTrOBOpHOCTM M M3ITb/lHflBaT pa3HopoAHM 3aAanM. ToBa e npM3HaK Ha /10UJ 
AM3aMH m boam ao mhoto npo6/ieMM npM noAAP"b>KKaTa Ha CMCTeMaTa. 

npenop"b4MTe^HO e BceKM TMn, c komto pa6oTMM, KaKTO m BceKM HeroB MeTOA, 
Aa e CB"bp3aH c peiuaBaHeTO Ha o6iua 3aAana m bcako AeMCTBMe, KoeTO ce 
M3B"bpujBa Aa e CTbnKa m/im e/ieMeHT ot peiuaBaHeTO m. TaKa CMCTeMMTe komto 
M3rpa>KAaMe, me 6"bAaT mhoto no-pa36MpaeMM, m ouaM ziecHM 3a pa3LUMp*iBa- 
He m noAAP"b>KKa. Cwnuaja CB"bp3aHOCT HaMa/isiBa c/io>KHOCTTa b npoeKTMTe Ka- 
to cnoMara 3a ecpeKTMBHOTO pa3Ae/i*iHe Ha OTroBopHOCTMTe b CMCTeMaTa. 

Ynpa>KHeHii5i 

1. OopMy^MpaMTe ocHOBHMTe npMHUMnM Ha o6eKTHO-opMeHTMpaHOTO npo- 
rpaMMpaHe. flecpMHMpaMTe noHATMATa K/iac, o6eKT, aTpM6yT, MeTOA, eH- 
Kancy^auMfl Ha AaHHMTe, a6crpaKUM*i Ha AaHHMTe m AeMCTBMATa, Hacne- 

A^BaHe, nO^MMOpf|)M3"bM. 
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2. flecpMHupaMTe K/iac student, komto cbfltpxa KaTO private no/ieTa 
AaHHMTe 3a eflMH CTyAeHT - TpnTe MMeHa, ETH, aApec (nocroflHeH v\ 
BpeMeHeH), Te/iecpOH (crau.MOHapeH v\ Mo6M/ieH), e-mail, Kypc, cneu.Ma/i- 
hoct, BY3, cpaKy/iTeT v\ t.h. M3no/i3BaMTe M36poeH Tun (enumeration) 3a 
cneu.ua/iHOCTMTe, BY3-0BeTe v\ cpaKy/iTeTMTe. flecpMHupawTe CBOMCTBa 3a 
AOCTbn ao no/ieTaTa Ha K/iaca. 

3. flecpMHupaMTe hako/iko KOHcrpyKTopa 3a K/iaca student, komto npneMaT 
pa3^M4HM napaMeTpn (nt/iHMTe ashhm 3a cryaeHTa v\nv\ caMO nacr ot tax). 
Hen3BecTHMTe ashhm 3an"b/iBaMTe c o v\nv\ null. 

4. flo6aBeTe b K/iaca student craTMUHO no/ie, KoeTO cbAtpwa KO/iMnecrBOTO 
MHCTaHUMM, c"b3AaAeHM ot to3m K/iac ot crapTMpaHeTO Ha nporpaMaTa ao 
MOMeHTa. 3a ue/iTa npoMeHeTe no noAxoA^iu HanwH KOHCTpyKTopnTe Ha 
K/iaca, TaKa ne p,a cnennj 6poa cb3AaAeHM kiHCTaHu.nn. 

5. HanpaBeTe K/iaca student crpyKTypa. KaKBM ca pa3/iMKMTe Me>KAy K/iac v\ 
CTpyKTypa? 

6. HanpaBeTe hob K/iac studentsTest, komto MMa craTkmeH MeTOA 3a OTne- 
^aTBaHe Ha MHCpopMaunaTa 3a eAMH v\nv\ hako/iko CTyAeHTa. MeTOAtT 
Tpa6Ba Aa npneMa npoMeH/iMB 6pow napaMeTpn. 

7. flo6aBeTe kbm K/iaca studentsTest hako/iko CTaTM^HM no/ieTa ot Tun 

Student M CTaTMHeH KOHCTpyKTOp, KOMTO C"b3AaBa HflKO/IKO MHCTaHUMM Ha 

CTpyKTypaTa student c HAKaKBM npMMepHM ashhm m tm 3anMCBa b cb- 
OTBeTHMTe CTaTM^HM no/ieTa. 

8. C"b3AaMTe MHTepcpeMC iAnimai, komto MOAe^Mpa >kmbothmt6 ot pea/iHMfl 
CBAT. flo6aBeTe kbm Hero MeTOA Taik(), komto OTnenaTBa Ha K0H30/iaTa 
cneuMCpM^eH 3a >kmbothoto nMCbK, 6y/ieB0 cbomctbo Predator, KoeTO 

BptlUa Aa/1M >KMBOTHOTO e XMLUHMK M 6y/ieB MeTOA CouldEat ( IAnimai ) , 

komto Bptiua p,dti\v\ >kmbothoto ce xpaHM c noconeHOTO Apyro >kmbotho. 3a 
npoBepKa Ha TMna >kmbotho M3no/i3BaMTe onepaTopa is. 

9. C"b3AaMTe K/iacoBe, komto MMn/ieMeHTMpaT MHTepcpeMca iAnimai m mo- 
Ae^MpaT >KMBOTHMTe "Kyue" m ">Ka6a". 

10. C"b3AaMTe a6cTpaKTeH K/iac cat 3a >kmbothoto "KOTKa", komto MMn/ieMeH- 

TMpa HaCTMUHO MHTepCpeMCa IAnimai. 

11. C"b3AaMTe K/iaCOBe Kitten M Tomcat 3a >KMBOTHMTe "Ma/IKO KOTeHUe" M 

"cTap KOTapaK", komto HacneAflBaT a6crpaKTHM*i K/iac cat m MMn/ieMeHTM- 
paT HeroBMTe a6crpaKTHM MeTOAM 

12. C"b3AaMTe K/iac CrazyCat, HaC/ieAHMK Ha K/iaca Tomcat 3a >KMBOTHOTO 

"ziyqa KOTKa", KoeTO M3AaBa KyuewKM 3ByuM npM M3BMKBaHe Ha BMpTya/i- 

HMfl MeTOA Talk() . 

13. Pea/iM3MpaMTe K/iac etc craTMneH MeTOA, komto MHCTaHUMpa no eAMH 
o6eKT ot BceKM ot K/iacoBeTe, noAA^pxaiuM MHTepcpeMca iAnimai, m mm 



220 nporpaMnpaHe 3a .NET Framework 

M3BMKBa BnpTya/iHM5i MeTOfl Talk ( ) npe3 MHTepcpewca IAnimal. C"bOTBeT- 

CTBdJ HV\ CM >KMBOTMHCKMTe nMCbUM Ha >KMBOTHMTe, KOMTO VV\ l/l3flaBaT? 

14. HanpaBeTe bcm^km no/ieTa Ha CTpyKTypaTa student c bmammoct private. 
flo6aBeTe flecpkiHMu.nn Ha CBOMCTBa 3a neTeHe v\ nucaHe 3a bcmuki/i no/ieTa. 

15. HanpaBeTe cbomctboto 3a flocrbn flo ETH no/ieTO ot CTpyKTypaTa student 
caMO 3a 4eTeHe. HanpaBeTe v\ no/ieTO 3a ETH caMO 3a neTeHe. He 3a6pa- 

BflMTe 3afl"b/l>KI/ITe/lHO fla TO l/IHMU.Ma/ll/l3MpaTe OT BCMUKM KOHCTpyKTOpM Ha 

CTpyKTypaTa. 

16. HanmueTe K/iac, komto npeflcraBfl KOMn/ieKCHki nwcna v\ pea/iw3wpa 
ocHOBHMTe onepauuM c tax. K/iacbT Tpa6Ba fla cbfltpwa KaTO private 
no/ieTa pea/iHa v\ MMarnHepHa nacr 3a KOMn/ieKCHOTO nwcno m fla npefle- 
cpMHupa onepaTopnTe 3a cb6i/ipaHe, M3Ba>KflaHe, yMHOKeHne v\ p,eneuv\e. 
Pea/iM3wpaMTe BwpTya/iHkifl MeTOfl TostringO 3a ynecHeHwe npn OTnenaT- 
BaHeTO Ha KOMn/ieKCHi/i nwc/ia. 

17. Pea^M3npaMTe flont/iHi/iTe/iHki onepaTopn 3a MMn^nunTHO npeo6pa3yBaHe 
Ha double b KOMn/ieKCHO nwc/io m eKcn/iwuMTHO npeo6pa3yBaHe Ha KOMn- 

ZieKCHO HklC/10 B double. 

18. flo6aBeTe MHfleKcaTop b K/iaca 3a KOMn/ieKCHi/i nwc/ia, komto no MHfleKC o 
Bptifla pea/iHaTa nacr, a no MHfleKC l Bptiua MMarnHepHaTa nacr Ha fla- 
fleHO KOMn/ieKCHO ni/icno. 

19. 0praHM3npaMTe bcm^km flecpuHnpaHM TunoBe b hako/iko npocTpaHCTBa ot 
MMeHa. 

20. HanpaBeTe KOHcrpyKTopwTe Ha CTpyKTypaTa student fla noflaBa M3K/iK)ne- 
HMfl npn HeKopeKTHO 3aflafleHM flaHHM 3a cryaeHT. 

21. flo6aBeTe npeflM3BMKBaHe Ha M3K/iK>neHHfl b K/iaca 3a KOMn/ieKCHM nwc/ia, 
KtfleTO e Heo6xoflMMO. 

M3no/i3BaHa JiiuepaTypa 

1. CBeT^MH HaKOB, 06eKTHO-opneHTnpaHO nporpaMnpaHe b .NET 
http://www.nakov.com/dotnet/lectures/l_ecture-3-Obiect-Oriented- 
Concepts-vl.O.ppt 

2. Jeffrey Richter, Applied Microsoft .NET Framework Programming, Microsoft 
Press, 2002, ISBN 0735614229 

3. Tom Archer, Andrew Whitechapel, Inside C#, 2-nd Edition, Microsoft 
Press, 2002, ISBN 0735616485 

4. Erika Ehrli Cabral, OOPs Concepts in .NET Framework - http://www.c- 
sharpcorner.com/Code/2005/June/OOPSand.NETl.asp 

5. MSDN Training, Programming C# (MOC 2124C), Module 5: Methods and 
Parameters 
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6. MSDN Training, Programming C# (MOC 2124C), Module 7: Essentials of 
Object-Oriented Programming 

7. MSDN Training, Programming C# (MOC 2124C), Module 9: Creating and 
Destroying Objects 

8. MSDN Training, Programming C# (MOC 2124C), Module 10: Inheritance in 

C# 

9. MSDN Training, Programming C# (MOC 2124C), Module 12: Operators, 
Delegates, and Events 

10. MSDN Training, Programming C# (MOC 2124C), Module 13: Properties 
and Indexers 

11. MSDN Library - http://msdn.microsoft.com/ 

12. Visual Case Tool - UML Tutorial, The Class Diagram - http://www. 
visualcase.com/tutorials/class-diaqram.htm 

13. Steve McConnell, Code Complete, 2nd Edition, Microsoft Press, 2004, ISBN 
0735619670 
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HAMMOHA/1HA AKAflEMIIfl no PA3PAEOTKA HA COOTYEP 



JleKTopiue 



AKafleMMATa 



» CBeTJIMH HaKOB e 

npenoflaBaTe^ no cbBpeMeHHM 
coc(3TyepHM TexHO/iorun b CY 
"Cb. K/lMMeHT OxpuflCKki". 

Tom e aBTop Ha fleceTKM Ha- 
y4HM n TexHMMecKM ny6/iMKa- 

UMM M HflKO/lKO KHMTM, CBtp- 

3aHM c pa3pa6oTKaTa Ha co0Ty- 
ep, 3apafln KoeTO e TbpceH 

/leKTOp M KOHCy/lTaHT. 

CBeT^MH e pa3pa6oTHMK c flt/i- 
roroflkiiueH onuT, pa60TM/i no 
pa3HOo6pa3HM npoeKTM, pea/11/1- 

3kipaHM C pa3^MMHM TeXHO/lOTkll/l 

(.NET, Java, Oracle, PKI m ap.). 

I1pe3 2004 r. no/iynaBa Harpa- 
flaTa A>koh ATaHacoB" ot 

npe3MfleHTa Ha Et/irapi/ia Te- 
oprn ritpBaHOB 3a npuHOca My 

KbM pa3BMTMeTO Ha MHCpopMa- 
UMOHHMTe TeXHO/lOrMM M MH- 
(}50pMai4MOHHOTO O6li(eCTB0. 

» MapTHH KynoB e M3- 

nt/iHHTe/ieH flkipeicrop Ha cpup- 
Ma "KoflATecr", b kohto ptKO- 
BOflu pa3pa6oTKaTa Ha CMCTeMki 
3a ynpaB/ieHne Ha Ka^ecTBOTO 
m aBTOMaTM3aumi Ha cocfrryep- 

HOTO npOM3BOflCTBO. 

MapTMH e onuTeH zieicrop m 

CepTMCflMUMpaH OT MaMKpoco0T 

pa3pa6oT4MK no nporpaMi/ue 
MCSD n MCSD.NET. 

» /JpyrH MHCTpyKTOpM C 

6oraT onuT KaTO npenoflaBaTe- 
/iM m nporpaMMCTM. 



» HauMOHa/iHa aKaAeMim no pa3pa- 
6oTKa Ha cocpTyep (HAPC) e ueHTbp 
3a npo0ecnoHa/iHO o6yHeHi/ie Ha co0- 
TyepHM cneuna/iMCTM. 

» HAPC npoBe>Kfla 3afl"bJi6oHeHi/i Kyp- 
coBe no pa3pa6oTKa Ha co0Tyep m CbB- 
peMeHHM co0TyepHM TexHO/iorun. 

» ripefl/iaraHi/i cneu,i/ia/iHOCTi/i: 
.NET Enterprise Developer 
Java Enterprise Developer 

» KanecTBeHO o6yHeHne c mhoto 
npaKTMHecKM ynpa>KHeHnn 

» 3aB"bpujBaTe caMO 3a 3 Meceua. 

» TapaHTMpaHa pa6oTa c/iefl ycnew- 
ho 3aB"bpujBaHe! 

» npo0ecnoHa/iHa cepTi/i0i/iKau,km! 

» BE3n/lATHO! 

YMMTe 6e3n/iaTHO, rmamaTe c/iefl KaTO 
3aB"bpujMTe m 3anoMHeTe pa6oTa. 

CTMneHflMM OT co0TyepHM 0MPMM. 



http://academy.devbg.org 
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r/iaea 4. YnpaB/ieHiie Ha 

li3K/1K)HeHli5ITa b .NET 



Heo6xoflMMM 3HaHMn 

- 5a30BM no3HaHMfl 3a apxHTeicrypaTa Ha .NET Framework 

- Ba30BM no3HaHMfl 3a e3MKa C# 

C-bfl-bp>KaHMe 

- KaKBO e M3K/iK)neHMe b .NET? 

- npuxBaiuaHe 

- CBOMCTBa 

- l/lepapxufl m BMflOBe 

- npeflM3BMKBaHe (XBtp^flHe) 

- flecJDMHupaHe Ha co6cTBeHM 

- npenop"b4BaHM npaKTMKM 

B Ta3M TeMa ... 

B HacToamaTa TeMa me pa3r/ieAaMe ki3K/iioneHMflTa b .NET Framework KaTO 
yTBtpAeH MexaHM3"bM 3a ynpaB/ieHwe Ha rpeujKM v\ HenpeABMAeHM cuTyaunn. 
IHe o6acHkiM KaK ce npuxBaiuaT v\ o6pa6oTBaT. IHe pa3r/ieAaMe Hani/mi/iTe 3a 
xBtp/iflHe Ha M3K^K)4eHne. IHe ce 3ano3HaeM HaKpaTKO c pa3/iwnHHTe BMAOBe 
M3K/iioneHkifl b .NET Framework. IHe AaAeM npuMepn 3a AecJDMHupaHe Ha co6- 

CTBeHM (nOTpe6MTe^CKM) M3K/lK)HeHMfl. 
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M3K/1K>HeHM51Ta B 0011 

B o6eKTHO-opneHTnpaHOTO nporpaMnpaHe (OOn) M3K/iK)neHMflTa npeAcraB/ifl- 
BaT moluho cpeACTBO 3a MeHTpa/iM3npaHa o6pa6oTKa Ha rpeujKM v\ Heo6n- 
4awHM CMTyaunM. Te 3aMecTBaT b ro/isiMa creneH npoueAypHO-opneHTupaHMfl 
noAxoA, npn komto BCflKa cpyHKuna Bptiua KaTO pe3y/iTaT ot M3n"b/iHeHneTO cm 
koa Ha rpeujKa {v\nv\ HeyTpa/iHa ctomhoct aKO He e Hacrbrm/ia rpeujKa). 

B OOn KOAtT, komto M3B"bpiuBa AaAeHa onepaukia, o6mkhob6ho npeAH3BMKBa 
M3K^K)4eHne, KoraTO b Hero B"b3HMKHe npo6/ieM i/i onepaukiyua He Moxe p,a 
6"bAe i/i3n"b/iHeHa ycneujHO. MeTOAvr, komto M3BHKBa onepaunaTa Moxe p,a 
npuxBaHe M3K/iK)neHkieTO v\ p,a o6pa6oTM rpeujKaTa v\nv\ p,a nponycHe v\3ki\\o- 
^eHkieTO m Aa ocraBki to p,a 6"bAe npuxBaHaTO ot M3BMKBaiunflT ro MeTOA- TaKa 
He e 3aA"b^>KMTe^HO rpeujKMTe Aa 6"bAaT o6pa6oTBaHM HenocpeACTBeHO ot 
M3BMKBaiunfl koa, a MoraT Aa ce ocraBAT 3a Te3M, komto ca ro v\3Bv\Kanv\. ToBa 
AaBa B"b3MO>KHOCT ynpaB/ieHweTO Ha rpeujKMTe v\ Heo6kmawHkiTe cuTyaunn Aa 
ce M3B"bpujBa Ha mhoto HMBa. 

flpyra ocHOBHa KOHuenuna npn M3K/iK)neHkiflTa e TaxHaTa ftepapxuHHa ci>ii|- 
hoct. M3K^K)4eHMflTa b OOn ca K/iacoBe m KaTO TaKMBa MoraT Aa o6pa3yBaT 
Mepapxnn nocpeACTBOM HacneAflBaHe. ripn npuxBaiuaHeTO Ha M3K/iK)neHMfl 
MO>Ke Aa ce o6pa6oTBaT HaBeAHtx unn K/iac ot rpeujKM, a He caMO AaAeHa 
onpeAe/ieHa rpeujKa (KaKTO e b npoueAypHOTO nporpaMnpaHe). 

B OOn ce npenop"b4Ba npe3 ki3K/iK>neHkifl Aa ce ynpaB/iflBa bcako cbcroflHwe 
Ha rpeujKa m/im HeonaKBaHO noBeAeHne, B"b3HMKHa/io no BpeMe Ha M3n"b/iHe- 
HueTO Ha eAHa nporpaMa. 

M3K/iK>HeHM5iTa b .NET Framework 

M3K/iK)neHkiflTa b .NET ca K/iacwuecKa MMn/ieMeHTauwfl Ha M3K/iK)neHMflTa ot 
OOn, MaKap ne npnTexaBaT v\ AOirb/iHMTe/iHw b"B3mo>khoctm, npon3Ti/mamn 
Haw-Bene ot npeAMMCTBaTa Ha ynpaB/iflBaHkia koa. 

B .NET Framework ynpaB/ieHweTO Ha rpeujKMTe ce ocbmecTBABa npeAHMHO 
npe3 M3K^K)4eHMfl. Bcm4km onepauww ot CTaHAapTHaTa 6n6^MOTeKa Ha .NET 
(Framework Class Library) cwrHa/iM3kipaT 3a rpeujKM nocpeACTBOM xB-bp/ifme 
(throw, raise) Ha M3K/iK)neHkie. .NET nporpaMMCTMTe Tpa6Ba Aa ce Cbo6pa3*i- 

BaT C M3K/lK)HeHMflTa, KOMTO 6MXa MOrJIH Aa B"b3HMKHaT m Aa npeABMA^T koa 3a 

TAXHaTa o6pa6oTKa b hakom ot M3BMKBaiunTe MeTOAM. 

M3K^K)4eHne Moxe Aa B"b3HMKHe nopaAM rpeujKa b Haujua koa h/im b koa 
komto M3BMKBaMe (npwMepHO 6n6^noTe4HM cpyHKunn), npn M34epnBaHe Ha 
pecypc Ha onepaunoHHaTa cwcreMa, npn HeonaKBaHO noBeAeHne b .NET 
cpeAaTa (npuMepHO HeB"b3M0>KH0CT 3a BepucpuKauna Ha AaAeH koa) h b mhoto 
Apyrn CMTyaunn. 

B noBeneTO c/iynaw eAHO npM/io>KeHMe e B"b3M0>KH0 Aa ce BtpHe kbm HopMa/i- 
HaTa cm pa6oTa cnep, o6pa6oTKa Ha B"b3HMKHa/io M3K/iK)neHkie, ho vw\a v\ 
CMTyauuM b komto TOBa e HeB"b3M0>KH0. TaKbB e c/iyna*iT npn B"b3HMKBaHe Ha 
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HAKOM runtime M3K/uoneHMfl. ripuMep 3a noflo6Ha M3K/iK>nMTe/iHa cuTyauna e, 
KoraTO eflHa nporpaMa i/i3nepna Ha/iMUHaTa pa6oTHa naMeT. ToraBa CLR xBtp- 
nn M3K^K)4eHkie, KoeTO ci/irHa/iM3i/ipa 3a HacTbnM/iM*i npo6/ieM, ho nporpaMaTa 
He Moxe p,a npoA"b/i>KM HopMa/iHaTa cm pa6oTa v\ eAMHCTBeHO Mowe p,a 3anniue 
cbCTOAHneTO Ha flaHHMTe, c komto pa6oTM (3a fla MMHMMM3npa 3ary6nTe), v\ 
cnep, TOBa p,a npeKpaTM M3n"b/iHeHMeTO cm. 

Bcmukm M3K^K)4eHMfl b .NET Framework ca o6eKTM, HacneAHMUM Ha K/iaca 
system. Exception, komto me pa3r/ieAaMe b p,ejav\i\v\ cnep, Ma/iKO. BcbiuHOCT, 
cbiuecTByBaT v\ v\3Kj\\oneHv\s\ , komto He OTroBapaT Ha TOBa M3MCKBaHe, ho Te 

Ca HeCTaHAapTHM M B"b3HMKBaT pflAKO. Te3M M3K/lK)HeHMfl He Ca CbBMeCTMMM 

etc CLS (Common Language Specification) v\ He MoraT p,a ce npeAM3BMKaT ot 
.NET e3MUMTe (C#, VB.NET v\ t. h.), ho MoraT p,a B"b3HMKHaT npn M3n"b/iHeHi/ie 
Ha HeynpaB^ABaH koa. 

M3K^K)4eHMflTa hocat b ce6e cm MHCJDopMauMfl 3a HacTbnw/ikiTe rpeujKM v\nv\ 
Heo6n4aMHM CMTyaunM. Ta3M MHCJDopMauMfl MO>Ke Aa ce ki3B/ii/ma ot tax m e 
mhoto no/ie3Ha 3a MAeHTMC|3MU.MpaHeTO Ha HacTbnw/iMfl npo6/ieM. B .NET 
Framework M3K/iK>neHMflTa na3AT b ce6e cm MMeTO Ha K/iaca v\ MeTOAa, b komto 
e B"b3HMKHa^ npo6/ieM"bT, a aKO aceM6/iMTO e KOMnw/ikipaHO c Ae6"br MHCJDopMa- 
UMfl, i/i3K/iK>neHkiflTa na3AT v\ MMeTO Ha <fcaM/ia v\ HOMepa Ha peAa ot cope KOAa, 
KtAeTO e B"b3HMKHa/i npo6^eM"bT. 

KoraTO Bt3HMKHe M3K/uoneHMe, M3n"b/iHeHweTO Ha nporpaMaTa cnnpa. CLR 
cpeAaTa 3ana3Ba cbCTOAHneTO Ha CTeKa v\ Ttpcn 6/iOKa ot KOAa, OTroBopeH 3a 
npuxBaiuaHe v\ o6pa6oTKa Ha B"b3HkiKHa/iOTO M3K/iK>neHMe. Ako He ro HaMepn b 
rpaHMUMTe Ha TeKyiuna MeTOA, ro Ttpcn b M3BMKBaiunfl ro MeTOA- Ako m b 
Hero He ro HaMepn, ro TbpcM b HeroBMfl M3BMKBaiu v\ t. h. Ako hmkom ot 
M3BMKBaiunTe MeTOAM He npuxBaHe ki3K/iK>neHi/ieTO, to ce npuxBaiua ot CLR, 
komto noKa3Ba Ha noTpe6MTe/ifl MHCJDopMaunfl 3a B"b3HMKHa/iMH npo6/ieM. 

M3K^K)4eHMflTa y/iecHABaT nucaHeTO v\ noAAP"b>KKaTa Ha HaAe>KAeH nporpaMeH 
koa, KaTO AasaT B"b3MO>KHOCT 3a o6pa6oTKaTa Ha npo6/ieMHMTe CMTyau.nn Ha 
mhoto HMBa. B .NET Framework ce no3BO/i*iBa xBtp/iflHe v\ npnxBaiuaHe Ha 
M3K^K)4eHMfl Aopn M3B"bH rpaHMUMTe Ha TeKyiuMfl npou.ee. 

ripuxBaujai-ie Ha M3KJiK)HeHMfl 

Pa6oTaTa c M3K/iK>neHMH BK^K)4Ba ABe ochobhm onepauMM - npMXBaiuaHe Ha 
M3K^K)4eHMfl m npeAM3BMKBaHe (xBtp^AHe) Ha M3K^K)4eHMfl. HeKa pa3r/ieAaMe 
ntpBO npMXBaiuaHeTO Ha M3K/uoneHMfl b e3MKa C#. 

nporpaMHa kohctpvkmna try-catch 

B C# M3K^K)4eHMATa ce npuxBaujaT c nporpaMHaTa KOHcrpyKUMsi try-catch: 



try 

{ 

// Do some work that can raise an exception 

} 
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catch (SomeExceptionClass ) 

{ 

// Handle the caught exception 

} 



KoAtT, komto Mowe fla npeflki3Bm<a v\3KnKmenv\e, ce nocraBH b try 6/iOKa, a 
KOAtT, OTroBopeH 3a o6pa6oTKa My - b catch 6/iOKa. 

Catch 6/ioicbT MO>Ke fla noconw t. Hap. (pnrrrbp 3a npuxBaiuaHe Ha ki3K/iione- 
HMfi v\nv\ fla ro nponycHe. On/iTbp"bT npeflcraB/iflBa MMe Ha K/iac, nocTaBeH b 
cko6km ioto napaMerbp Ha catch onepaTopa. B ropHna npuMep cpki/irbptT 
3aflaBa npuxBaiuaHe Ha M3K/iK)neHkifl ot K/iaca SomeExceptionClass v\ bcmukm 
K/iacoBe, HeroBM HacneflHi/iui/i. Ako cpki/irbptT 6"bfle nponycHaT, ce npuxBaiuaT 

BCM4KM kl3K/lK)HeHMfl, He3aBMCMMO OTTkina MM: 



try 

{ 

// Do some work that can raise an exception 

} 
catch 

{ 

// Any exception is caught here 

} 



M3pa3"bT catch Mowe fla npi/icbCTBa hhko/iko nvrki cbOTBeTHO 3a pa3/ii/mHMTe 
TunoBe M3K^K)4eHMfl, koi/ito Tp*i6Ba fla 6"bAaT npuxBaHaTM, HanpuMep: 



try 

// Do some work that can raise an exception 
catch (SomeExceptionClass) 

// Handle the SomeExceptionClass and its descendants 
catch (OtherExceptionClass ) 

// Handle the OtherExceptionClass and its descendants 



KaK CLR TbpCM 06pa60THMK 3a M3KJlK>HeHMflTa? 

KoraTO Bt3HMKHe ki3K/iioneHi/ie, CLR Ttpcn "Haki-6/ii/i3Ki/m" catch 6/iok, komto 
MO>Ke fla o6pa6oTM Tuna Ha B"b3HkiKHa/iOTO ki3K/iK>neHwe. ritpBO ce nperbpcBa 

try-catch 6/10K"bT OT TeKyiflMfl MeTOfl, K"bM KOMTO npklHafl/ie>Kkl M3n"b^HflBa- 

hmjit b MOMeHTa KOfl (aKO i/ma TaKtB 6/iok). nocneflOBaTe/iHO ce o6xo>KflaT 
acounnpaHMTe c Hero catch 6/iOKOBe, flOKaTO ce HaMepn to3m, 4mmto cpw/irbp 
cbOTBeTCTBa Ha Tuna Ha B"b3HkiKHa/iOTO i/i3K/iK>neHwe. 



T/iaBa 4. YnpaB/ieHne Ha M3K/iiOHeHMflTa b .NET 227 

Ako TOBa nperbpcBaine nponaflHe, ce M3B"bpujBa cbiuoTO nperbpcBaine 3a 
c^eflBaiunfl try-catch 6/iok, orpa>Kflaiu TeKyiuna (aKO MMa TaKbB). To3m 6/iok 
MO>Ke p,a ce HaMupa b TeKyiuna MeTOA, b M3BMKBaiunfl ro MeTOA h/im b hakom 
ot MeTOAMTe, komto ca M3BMKa/in Hero. Ako TbpceHeTO othobo nponaAHe, ce 
Ttpcn c^eABaiunfl try-catch 6/iok m ce npoBepyiBaT HeroBMTe cjdm/itpm p,anv\ 
y/iaBAT B"b3HMKHa^OTO M3K^K)4eHne. TbpceHeTO npoAt>/i>KaBa AOKaTO ce HaMe- 
pn ntpBMAT noAxoA^iu o6pa6oT4MK Ha B"b3HMKHa/iOTO M3K^K)4eHne v\nv\ ce 
ycTaHOBM, ne H^Ma m3o6luo TaKbB. 

TtpceHeTO Mcoxe p,a o6xoah ue/ii/m CTeK Ha M3BMKBaHe Ha MeTOAMTe v\ p,a He 
ycnee p,a HaMepn catch 6/iok, komto p,a o6pa6oTM i/i3K/iK>neHkieTO. B TaKbB 
c/iynai/i ki3K/iioneHkieTO ce o6pa6oTBa ot CLR (noaBflBa ce cbo6meHi/ie 3a 
rpeujKa). 

npiiXBauiaHe Ha i43KJiK>HeHi4fi - npiiMep 

HeKa pa3MeAaMe eAMH npocT npuMep: 



static void Main ( ) 

{ 

string s = Console . ReadLine () ; 

try 

Int32 . Parse ( s ) ; 

Console .WriteLine ( "You entered valid Int32 number {0}", s) 

catch ( FormatException) 

Console .WriteLine ( "Invalid integer number!"); 
catch (Overt lowException) 

Console .WriteLine ( "Number too big to fit in Int32!"); 



} 



B to3m npuMep nporpaMa onaKBa na ce BtBeAe ua/io hmc/io. Ako noTpe6nTe- 
/lflT BtBeAe Heiuo pa3/ii/mHO, me B"b3HMKHe M3K/iK)neHi/ie. 

M3BMKBaHeTO Ha MeTOAa int32. Parse (s) MO>Ke p,a npeAM3BMKa pa3/innHw 
M3K/iK>neHkm m 3aTOBa e nocTaBeHO b try 6/iok, kbm komto ca acounnpaHM 

HflKO/IKO catch 6/1 OKa. 

Ako BMecTO ni/ic/io ce noAaAe HsiKaKBa npow3BO/iHa KOM6nHaunfl ot ci/imbo/im, 

npM M3BMKBaHeTO Ha MeTOAa Int32. Parse (s) me B"b3HMKHe kl3K/lK>HeHHeTO 
System. FormatException, KOeTO U\e 6"bAe npMXBaHaTO M 06pa60TeH0 OT 
iTbpBklfl catch 6/IOK. 

Ako noTpe6nTe^flT BtBeAe ni/ic/io, no-ro/isiMO ot MaKCMMa/iHaTa ctomhoct 3a 

TMna System. Int32, npn M3BMKBaHeTO Ha Int32. Parse (s) U\e B"b3HMKHe 
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System. Overf lowException, HI/lflTO 06pa60TKa ce M3B"bpilJBa OT BTOpMfl catch 
6/lOK. 

BceKM catch 6/iok e no,qo6eH Ha MeTOfl komto npneMa touho eflMH apryMeHT 
ot onpefle^eH Tun i/i3K/iK>neHwe. To3m apryMeHT MO>Ke fla 6"bfle 3afla,qeH caMO c 
Tuna Ha M3K/iK>neHkieTO, KaKTO e b no-ropHna npuMep, a Moxe fla ce 3aAaAe v\ 
npoMeH^MBa: 



catch (Overf lowException ex) 

{ 

// Handle the caught exception 

} 



TyK nocpeflCTBOM ot npoMeH/iMBaTa ex, koato e MHCTaHuna Ha K/iaca 

System. Overf lowException, MO>KeM fla M3B/ieneM flOITb/lHklTe/IHa MHCpopMa- 
UMfl 3a B"b3HMKHa/10TO kl3K/lKDHeHMe. 

npiiXBautaHe Ha i43KJiK>HeHi4fl Ha hmbb - npuMep 

HeKa cera pa3r/ie,qaMe eflMH no-cno>KeH npuMep 3a npuxBaiuaHe Ha M3K/iK>ne- 
HMfi - npuxBaiuaHe Ha M3K/iK>neHi/m Ha hhko/iko Hi/ma: 



static void Main ( ) 

{ 

try 

{ 

int result = Calc(100000, 100000, 1 ) ; 
Console . WriteLine (result) ; 

} 

catch (ArithmeticException) 

{ 

Console .WriteLine ( "Calculation failed ! " ) ; 

} 
} 

static int Calc(int a, int b, int c) 

{ 

int result; 
try 

{ 

checked 

{ 

result = a*b/c; 

} 
} 
catch (DivideByZeroException) 

{ 

result = -1; 

} 

return result; 
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} 



B T03M npuMep M3K/iK)neHMflTa ce npuxBaiuaT Ha 2 HkiBa - b try-catch 6/iok b 
MeTOAa Calc(...) M B try-catch 6/IOK B MeTOAa Main(), M3BMKBaiU Calc(...) . 

Ako MeTOfltT caic(...) 6"bAe M3BHKaH c napaMeTpn (0, o, 0), me ce no/iynw 

Ae^eHkie Ha M M3K/lK)neHMeTO DivideByZeroException me 6"bAe npMXBaHaTO 

m o6pa6oTeHO b try-catch 6/iOKa Ha caic(...) MeTOAa v\ cbOTBeTHO me ce 
no/iynw ctomhoct -1. 

Ako, o6ane, MeTOAvr caic(...) 6"bAe M3BMKaH c napaMeTpn (looooo, iooooo, 
l), me ce no/iynw npent/iBaHe Ha Tuna int, KoeTO b checked 6/iok me 

npeAM3BMKa ArithmeticOverflowException. TOBa M3K/lK)neHkie HflMa p,a 6"bAe 

xBaHaTO ot catch <$>i/i/iTbpa b caic(...) MeTOAa m CLR me npoBepn c/ieABamnfl 

catch <$>M/lTbp. TOBa e try-catch 6/10K"bT B MeTOAa Main ( ) , OT KOMTO e 

M3BMKaH MeTOAtT caic(...). CLR me OTKpue b Hero e noAxoA^m o6pa6oTHMK 

3a M3K/lK)neHkieTO (catch <fckl/lTbp"bT 3a K/iaca ArithmeticException, Ha 
KOMTO K/iaCbT ArithmeticOverflowException e Hac/ieAHMK) M me TO 

M3n"b^HM. Pe3y^TaT"bT me e OTnenaTBaHe Ha c"bo6meHneTO "caicuication 

failed!". 

B"b3MO>KHO e no H^KaKBa npn^MHa b caic(...) MeTOAa f\a B"b3HMKHe 
M3K/lK)neHMe, KOeTO He e Hac/ieAHMK Ha ArithmeticException (HanpwMep 
outofMemoryException). B TaicbB c/iynaw to HflMa p,a 6"bAe npuxBaHaTO ot 
hmkom ot catch (fcw/iTpkiTe m me ce o6pa6oTM ot CLR. 

CBOMCTBa Ha M3K/HOHeHM51Ta 

M3K^K)4eHMflTa b .NET Framework ca o6eKTM. K/iacbT system. Exception e 
6a30B K/iac 3a bcm^km ki3K/iioneHMfl b CLR. Tom AecJDMHupa CBOMCTBa, o6mn 3a 
BCM4KM .NET M3K^K)4eHMfl, komto cbAtpwaT MHCJDopMaunfl 3a Hacrbnw/iaTa 
rpeujKa v\nv\ Heo6nnawHa cuTyauna. 

ETO M HflKOM HeCTO kl3nO/13BaHkl CBOMCTBa: 

- Message - TeKCTOBO onucaHne Ha rpeujKaTa. 

- stackTrace - TeKCTOBa BM3ya^M3aunfl Ha cbCTOAHneTO Ha creKa b 
MOMeHTa Ha B"b3HMKBaHe Ha M3K/iK)neHkieTO. flaBa MHCJDopMaunfl 3a TOBa 

B KOM MeTOA B KOM (\>a\AJ\ V\ Ha KOM peA B"bB <$>aM/ia e B"b3HI/IKHa/10 

M3K/iioneHMeTO. 1/lMeHaTa Ha (fcaw/iOBeTe v\ peAOBeTe ca Ha/ii/mHw caMO 
npn KOMnw/iwpaHe b Ae6"br pe>KHM. 

- InnerException - M3K/lK)neHMe, KOeTO e npMUMHa 3a B"b3HMKBaHe Ha 

TeKymoTO ki3K/iK)neHwe (aKO MMa TaKOBa). HanpuMep MMaMe MeTOA komto 
neTe ot <\>av\n v\ noc/ie cJDopMaTupa nponeTeHMTe ashhm. Ako no BpeMe Ha 
neTeHeTO B"b3HMKHe i/i3K/iioneHMe to Moxe p,a 6"bAe npuxBaHaTO v\ p,a ce 
xB"bp/iw hobo M3K^K)4eHne ot Apyr, C06CTBeHO AecJDMHupaH TMn, KaTO 
npMXBaHaTOTO M3K/lK)neHMe Ce npMCBOM Ha CBOMCTBOTO InnerException. 

Ue/iTa e o6pa6oTHMKbT Ha M3K/iK)neHkieTO p,a no/iynw MHCJDopMaunfl KaKTO 
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3a B"b3HkiKHa/ikifl npo6/ieM, TaKa v\ 3a HeroBna irbpBonpkmwHMTe/i. Hpe3 

CBOMCTBOTO InnerException l/l3K/lK>HeHI/lflTa MOraT fla Ce CB"bp3BaT B"bB 

Bepura, koato cbAtpwa noc/ieAOBaTe/mo bcmukm M3K/iioneHMfl, komto ca 
npn4MHM^n M3K^K)4eHneTO b HeMHOTO Hana/io. 

IHe ki/iKDcrpi/ipaMe ynoTpe6aTa Ha CBOMCTBaTa c ep,v\u npuMep: 



using System; 

class ExceptionsTest 

{ 

public static void CauseFormatException i 

{ 

string s = "an invalid number"; 

Int32 . Parse (s) ; 
} 

static void Main ( string [ ] args) 

{ 

try 

{ 

CauseFormatException ( ) ; 

} 

catch ( FormatException fe) 

{ 

Console .Error . WriteLine ( 

"Exception caught: {0}\n{l}", 
fe. Message, fe . StackTrace) ; 
} 
} 
} 



Cbomctboto StackTrace e ki3K/iK>nkiTe/iHO no/ie3HO npn nfleHTMCpnunpaHe Ha 
ripkinkmaTa 3a i/i3K/iK>neHkieTO. Pe3y/iTaTbT ot npuMepa e MHCpopMauna 3a 
npuxBaHaTOTO BMainO MeTOAa i/i3K/iK>neHkie, crmenaTaHa Btpxy craHAapTHMH 
m3xoa 3a rpeujKn: 



Exception 


caught : 


Input string was not in a correct 


format . 


at System 


Number . 


Parselnt32 (String s, 


Numbers tyles 


style, 


Number Format Info 


info) 










at System 


Int32 . P 


arse (String s ) 










at ExceptionsTest 


. CauseFormatException ( ) 


in 






c : \consoleapplica 


tionl\ exceptions test 


cs 


line 


8 




at ExceptionsTest 


.Main (String [ ] args) 


in 








c : \consoleapplica 


tionl\ exceptions test 


cs 


line 


15 





MMeHaTa Ha cpaw/iOBeTe v\ HOMepaTa Ha peflOBeTe ca AOCTbrmw caMO aKO CMe 
KOMrm/inpa/iM c Ae6"br MHCpopMauna. Ako KOMnw/iwpaMe no-ropHMfl npuMep b 
Release pe>KMM, me no/iyni/iM mhoto no-6e£Ha MHCpopMauna ot cbomctboto 

StackTrace: 
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Exception 


caught : 


Inpu 


t string 


was 


no 


t in 


a 


correct 


format . 


at 


System 


Number . 


Parse 


Int32 (String 


s, 


Numb 


erStyles 


style, 


Number Format Info 


info) 
















at 


Except ionsTest 


.Main 


(String [] 


args ) 











ripeBK/iionBaHeTO Me>Kfly Debug v\ Release Ha KOMnw/iau,i/m craBa mhoto ziecHO 
ot zieHTaTa c MHCTpyMeHTM 3a KOMnw/iaui/ifl bbb VS.NET: 



Microsoft Visual C# .NET [design] - ExceptionsTest.es 



:t Build Debug Tools Window Help 






jt mm | ^- r-- ^~w>\ ► 


Debug 




SB 


1 1 i | a % % % . 


Debug 










Configuration Manager... 



MepapxMfl Ha M3K/noHeHH5rra 

l/l3K/iK>neHki*iTa ca K/iacoBe v\ KaTO TaKMBa MoraT fla ce Hac/ieflflBaT v\ fla 
o6pa3yBaT wepapxnn. KaKTO Bene 3HaeM, bcm^km ki3K/iK>neHkifl b .NET 
Framework HacneAflBaT K/iaca system. Exception. To3m K/iac MMa hhko/iko 
Ba>KHM Hac/ieAHMKa, ot komto o6eKTHaTa wepapxi/m npoA"b/i>KaBa b hako/iko 
nocoKM. ToBa ce Bki>Kfla ot cneflHaTa AnarpaMa: 



System.NullReferenceException | 




System.ArithmeticException] SofiaUniversity.lnvalidStudentException| 



System. DivideByZeroException | System.OverflowException | 



Hakom M3K^K)4eHMfl AnpeKTHO Hac/ieflflBaT system. Exception, HanpwMep K/ia- 

COBeTe System. SystemException M System. ApplicationException. 

CMCTeMHMTe kl3K/lKDHeHklfl, KOMTO Ce M3nO/13BaT OT CTaHflapTHMTe 6kl6/ll/IOTeKI/l 
Ha .NET M BVrpeLUHO OT CLR, Hac/ieflflBaT K/iaca System. SystemException. 
Eto hakom ot tax: 

- System.ArithmeticException - rpeilJKa npn kl3ITb/lHeHI/ieT0 Ha apMTMe- 

TM4Ha onepaunfl, HanpuMep p,eneuv\e Ha 0, npeirb/iBaHe Ha ue/ionwc/ieH 
Tun m AP- 
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- System. ArgumentException - HeBa/ll/lfleiH apryMeHT npn M3BMKBaHe Ha 

MeTOfl. 

- System. NullReferenceException - OnMT 3a AOCTbn RO 06eKT, KOMTO 
MMa CTOMHOCT null. 

- System. OutOfMemoryException - naMeira e CBtpLUkl/ia. 

- System. StackOverf lowException - npeiTb/lBaHe Ha CTeKa. 06klKHOBeHO 

B"b3HMKBa npn HacTbnBaHe Ha 6e3KpaMHa peKypcua. 

- System. IndexOutOfRangeException - OnMT 3a M3/lM3aHe OT rpaHMUMTe 

Ha MacuB. 

M3K^K)4eHMflTa AecpkiHwpaHM ot noTpe6wTe/ifl Tpa6Ba fla HacneAflBaT K/iaca 
system. AppiicationException. TaKa noTpe6nTe^CKMTe nporpaMi/i me npe- 

AM3BMKBaT l/l3K/lK)HeHklfl CaMO OT T03M TMn V\J\V\ HerOBM HaC/ieflHMUM. ToBa Aasa 

Bt3MO>KHOCT fla ce pa36epe fla/in npo6/ieM"bT e Ha hmbo noTpe6kiTe/iCKw koa 
v\nv\ e CB"bp3aH etc cwcreMHa rpeujKa. Bb3mo>kho e noTpe6kiTe/iCKM-AecpMHM- 

paHO kl3K/lK)neHkie fla Hac/ieAH V\ AHpeKTHO System. Exception, a He System. 

AppiicationException, ho MMa mhoto cnopoBe RajwA TOBa e flo6pa npaKTMKa. 

HflKOkl eKCnepTM TBtpA^T, 4e Hac/ieAflBaHeTO Ha AppiicationException yc- 

^o>KHflBa m3^mujho wepapxi/iflTa, AOKaTO Apyrn CMHTaT, ne e no-Ba>KHO p,a ce 
pa3rpaHM4aBaT cucTeMHMTe ot noTpe6kiTe/iCKkiTe ki3K/iK>neHHfl. 

noflpefl6aTa Ha catch 6/iOKoeeTe 

KaKTO Bene 3HaeM, npn npuxBaiuaHe Ha ki3K/iioneHMfl ot AaAeH K/iac ce 
npuxBaiuaT v\ ki3K/iioneHkiflTa ot bcmukm HeroBM Hac/ieAHkiuw. 3aTOBa e Ba>KHa 
noApeA6aTa Ha catch 6/iOKOBeTe. HanpuMep KOHcrpyKui/iflTa: 



try 

{ 

// Do some works that can raise an exception 

} 

catch (System. ArithmeticException) 

{ 

// Handle the caught arithmetic exception 

} 



npMXBaiua OCBeH ArithmeticException M kl3K/lK>neHklflTa Overf lowException 
l/l DivideByZeroException. B T03M npMMep BCM4KO e HapeA, HO HeKa 

pa3MeAaMe cj\ep,uv\s\ koa: 



static void Main ( ) 

{ 

string s = Console . ReadLine () ; 
try 

{ 

Int32 . Parse ( s ) ; 

} 
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catch (Exception) // Tp^6Ba fla e Haw-HaKpaa 

Console .WriteLine ( "Can not parse the number!"); 

catch ( FormatException) // To3M koh e HeflocTHBiM 
Console .WriteLine ( "Invalid integer number!"); 

catch (Overt lowException) // To3M koh e HeflocTwacwM 
Console .WriteLine ( "The number is too big!"); 



} 



B to3m npi/iMep MMa HeflocTMXMM koa, 3aiuoTO irbpBMflT catch 6/iok me ce 
ki3n"b/iHflBa 3a bcmukm TunoBe w3K/iK>neHkifl, TbM KaTO tom npuxBaiua 6a30BMfl 
Tun system. Exception. V\o Ta3M npn^MHa no-cneu,nc|DM4HMTe 6/iOKOBe cnep, 
Hero HflMa fla ce i/i3n"b/iHHT HMKora. 




catch 6/iOKOBeTe Tpa6Ba fla ca noflpefleHki TaKa, <Ae fla 3anonBaT ot 
M3K/iK>neHi/mTa Haw-HMCKO b kiepapxuflTa v\ fla npoflt/iwaBaT c no- 
o6iunTe. TaKa me 6"bflaT o6pa6oTeHM ntpBO no-cneuwfcwuHMTe v\3- 
K^KD^eHMfl m cnep, TOBa no o6iunTe. B npoTMBeH c/iynaw koabt 3a no- 
cneu,nc|DM4HMTe HMKora HsiMa fla ce M3n"b/iHi/i. 



l/l3KsitOHeHM$i m HeynpaB/inBaH koa 

ynpaB^ABaHMfl .NET koa MO>Ke fla npeflM3BMKa caMO ki3K/iK>neHkifl, Hac/ieflHwui/i 
Ha system. Exception. HeynpaB/iflBaHi/iyiT KOfl MO>Ke fla npeflM3BMKa v\ flpyrn 
M3K^K)4eHMfl. 3a npuxBaiuaHe Ha bcmukm M3K/iK>neHi/m b C# ce M3no/i3Ba 
cnep,uaja kohctpykuma: 



try 

{ 

// Do some work that can raise an exception 

} 
catch 

{ 

// Handle the caught exception 

} 



M3no/i3BaHeTO Ha Ta3M KOHcrpyKUkm e onacHO v\ Tpa6Ba fla ce ki3no/i3Ba caMO 
b KpaeH c/iynaw, KoraTO e HancTMHa e Ha/io>Ki/iTe/iHO, 3aiuoTO npuxBaiuaHeTO 
Ha BCAKaKBM M3K^K)4eHMfl MO>Ke fla flOBefle flo Heo^aKBaHM pe3y^TaTM. 
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ripeflM3BMKBaHe (XBl>p/15IHe) Ha M3K/1K>HeHM51 

flocera pa3r/ie,aaxMe KaK ce npuxBaiuaT i/i3K/iK>neHi/ifl, komto ca npeflM3BMKaHki 
ot hakom flpyr. HeKa cera pa3r/ie,qaMe KaK Hue MO>KeM p,a npeflki3BHKBaMe 

M3K/lK>HeHkm, KOMTO HflKOM flpyr fla npMXBaiUa. 

ripeflM3BMKBaHeTO (xBi>p/inHe) Ha M3Kj"iK><-ieHi/m (throwing, raising 

exceptions) MMa 3a ue/i fla yBeflOMM M3BMKBaiunfl koa 3a Bt3HMKBaHeTO Ha 
flafleH npo6/ieM. Ta3M TexHMKa ce i/i3no/i3Ba npn HacrbnBaHe Ha rpeujKa v\nv\ 
Heo6n4aMHa cuTyauna b flafleH nporpaMeH cpparMeHT. nofl "Heo6kmawHa 
cuTyaunfl" ce MMa npeflBkifl cuTyauna, koato pa3pa6oTHMKbT e npeflBkiflw/i 
KaTO eBeHTya^HO B"b3MO>KHa, ho koato He ce c/iyuBa npn HopMa/iHaTa pa6oTa, 
npuMepHO onuT 3a HaMnpaHe Ha KopeH KBaflpaTeH ot OTpwuaTe/iHO ni/icno. 

ripn eflHa TaKaBa Heo6nnawHa cuTyauna ki3n"b/iHeHkieTO Ha nporpaMaTa e 
HopMa/iHO fla npofl"b^>KM, a M3BMKBaiun5iT TeKyiflMfl MeTOfl Tpa6Ba fla 6"bfle 
MHCpopMnpaH 3a npo6/ieMa, 3a fla Moxe fla pearupa no noflxoflaiu HanwH. 

3a fla ce xBtp/in M3K/iK>neHne, c KoeTO fla ce yBeflOMM ki3BkiKBami/mT koa 3a 
flafleH npo6/ieM b C# ce n3no/i3Ba onepaTopa throw, Ha komto ce noflaBa 
MHCTaHunfl Ha K/iaca Ha ki3K/iioneHkieTO. HaM-necro ce M3MCKBa cb3flaBaHe Ha 

06eKT OT HflKOM Hac/ieflHklK Ha K/iaca System. Exception, B KOMTO ce nOCTaBfl 

onucaHne Ha B"b3HMKHa/ii/m npo6/ieM. Eto eflMH npuMep, b komto ce xBtp/ia 

M3K^K)4eHMe ArgumentException: 



throw new ArgumentException ( "Invalid argument!"); 



06nKHOBeHO npeflu fla 6"bfle xBtp/ieHO ki3K/iK>neHkie, to ce cb3flaBa npe3 
M3BMKBaHe Ha KOHcrpyKTopa Ha K/iaca, Ha komto to npwHafl/ieww. non™ 
BCM4KM M3K/iK)neHkifl flecpMHwpaT C^eflHMTe flBa KOHCTpyKTopa: 



Exception ( string message); 

Exception ( string message, Exception InnerException) 



ritpBUflT KOHCTpyKTop npweMa TeKCTOBO c"bo6iueHne, KoeTO onucBa B"b3HMK- 
Ha^MAT npo6/ieM, a btopmat npneMa v\ M3K/iK>neHi/ie, npn^MHUTe/i Ha B"b3HMK- 
Ha^Mfl npo6/ieM. 

ripn xBtp/iHHe Ha M3K^K)4eHne CLR npeKpaTHBa i/i3n"b/iHeHi/ieTO Ha nporpaMaTa 
m o6xo>Kfla CTeKa ao flocTuraHe Ha catch 6/iok 3a cbOTBeTHOTO M3K/iK>neHMe 
(ue^MAT npouec 6eiue onucaH noflpo6HO npeflu Ma/iKo). 

XBi>p/isiHe m npMXBamaHe Ha M3K/irOHeHnq - npMMep 

Eto eflMH npuMep 3a xBtp/iHHe v\ npuxBaiuaHe Ha ki3K/iK)neHMe: 
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throw new System. ArgumentOutOfRangeException ( 
"Sqrt for negative numbers is undefined!"); 

} 

return Math . Sqrt (aValue) ; 

} 

static void Main ( ) 

{ 

try 

{ 

Sqrt (-1) ; 

} 

catch (ArgumentOutOfRangeException ex) 

{ 

Console . Error .WriteLine ( "Error : " + ex. Message); 

} 
} 



B Hero e flecJDMHupaH MeTOfl, komto ki3B/ikma KopeH KBaflpaTeH ot pea/iHO 
ni/icno c ABOMHa to4hoct. ripw noAaBaHe Ha OTpi/iu,aTe/ieH apryMeHT MeTOAvr 

XB"bp/lfl ArgumentException. B Main ( ) MeTOAa M3K/lK)4eHMeTO ce npMXBaiua M 

ce OTne^aTBa rpeujKa. 

XBi>p/isiHe Ha npnxeaHaTO M3KJiK>HeHMe - npuMep 

B catch 6/iOKOBe npuxBaHaTMTe i/i3K/iK>neHi/ifl MoraT Aa ce xBtp/isiT othobo. 
ripuMep 3a TaKOBa noBeAeHne e cnep,Hv\nj nporpaMeH <£parMeHT: 



public static int Calculate (int a, int b) 

{ 

try 

{ 

return a/b; 

} 

catch (DivideByZeroException) 

{ 

Console .WriteLine ( "Calculation failed ! " ) ; 

throw; 
} 
} 

static void Main ( ) 

{ 

try 

{ 

Calculate (1, 0) ; 

} 

catch (Exception ex) 

{ 

Console .WriteLine (ex) ; 
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} 



B MeTOAa calculate (...) npuxBaHaTOTO apuTMeTM^HO v\3Kiuo<AeHwe ce o6pa- 
6oTBa ioto ce OTnenaTBa Ha KOH30/iaTa "calculation failed!" v\ cnep, TOBa 
ce xB"bp/ia othobo (npe3 M3pa3a throw;). B pe3y/iTaT cbiuoTO M3K/iK)neHkie ce 

npMXBaiua V\ OT try-catch 6/lOKa B Main() MeTOAa. 

Co6CTBeHM M3K/1K>HeHMfl 

B .NET Framework nporpaMMCTMTe MoraT Aa AecpMHupaT co6cTBeHM K/iacoBe 
3a M3K/iionei-mfl v\ Aa cb3AaBaT K/iacoBM wepapxnn c tax. ToBa ocurypaBa 
mhoto ro/iflMa rbBKaBOCT npn ynpaB/ieHkieTO Ha rpeiuKM v\ Heo6kmawHki CMTy- 
aunn. B no-ro/ieMMTe npn^OKeHMa M3K/iioneHkiflTa ce pa3Ae/i*iT b /lorwuecKM b 
KaTeropnn v\ 3a BC^Ka KaTeropua ce AecpMHupa no eAMH 6a30B K/iac, a 3a 
KOHKpeTHMTe npeAcraBHTe/iw Ha KaTeropnnTe ce AecpMHupa no eAMH K/iac- 
Hac^eAHMK. Eto eAMH npuMep: 

System. ApplicationException [ 



| CustomerException] 




InvalidCustomerExceptionj 



iy 



OrderException I 

A "■ 



CustomerNotFoundException | 



CustomerCreateException | 



OrderShippingException | 



InvalidOrderException | 



^y 



InvalidCustomerDetailsException | 



InvalidOrderStateException 



B npuMepa ce cb3AaBa no eAMH a6crpaKTeH 6a30B K/iac 3a KaTeropnaTa 
M3K/iK)neHMfl, CB"bp3aHM c K/iweHTMTe (customerException) m 3a KaTeropuflTa 

M3K/lK)HeHklfl, CB"bp3aHM C nOp"b4KMTe (OrderException). HacneAHkiukiTe Ha 
OrderException M CustomerException CblUO MOraT Aa ce nOApe>KAaT B 

K/iacoBa wepapxufl v\ Aa AecpMHupaT co6cTBeHM noAKaTeropnn. 

ripi/i pa6oTaTa Ha npw/io>i<eHMeTO, M3no/i3Bamo K/iacoBaTa wepapxna ot 
npuMepa MoraT Aa ce npuxBaiuaT HaBeAHtx bcmukm rpeujKM, CB"bp3aHM c 
K^neHTMTe v\nv\ caMO hakom KOHKpeTHM ot tax. ToBa AaBa Ao6pa rbBKaBOCT 
npn ynpaB^eHneTO Ha rpeujKMTe. 

flo6pe e Aa ce cna3Ba npaBM/iOTO, ne wepapxnnTe Tpa6Ba Aa ca ujmpokm v\ 
n^MTKM, T.e. K/iacoBeTe Ha ki3K/iioneHMfl Tpa6Ba Aa ca npon3BOAHM Ha Tun, 
komto ce HaMupa 6/im30 ao system. Exception, m Tpa6Ba Aa 6"bAaT He noBene 
ot ABe v\nv\ Tpn HMBa HaA"b/i6oKO. Ako AecpMHupaMe Tun 3a M3K/iK)neHkie, komto 
HflMa Aa 6"bAe 6a30B 3a Apyrn TunoBe, MapKupaMe ro KaTO sealed, a aKO He 
MCKaMe Aa 6"bAe MHCTaHunpaH AnpeKTHO, ro npaBMM a6cTpaKTeH. 
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flec|3MHMpaHe Ha co6cTBemi ii3ksi tone huh 

3a flecJDMHupaHeTO Ha co6cTBeHM i/i3K/i tone huh ce HacneflflBa K/iacvr system. 

ApplicationException M My Ce Cb3AaBaT nOflXOA^LUM KOHCTpyKTOpkl m eBeH- 

Tya/iHO My ce Ao6aBHT v\ AOirb/iHMTe/iHw CBOMCTBa, p,aBau\v\ cneumfcwuHa 
MHc|DopMau,Mfl 3a npo6/ieMa. npenoptuBa ce BMHarn p,a ce flecJDMHupaT noHe 
c^eflHMTe flBa KOHcrpyKTopa: 



MyException ( string message); 

MyException ( string message, Exception InnerException) 



BtnpeKM, ne He e 3aA"b/i>Ki/iTe/iHO, cm/iho ce npenoptuBa MMeHaTa Ha 

M3K/lK>neHI/mTa fla 3aB"bpilJBaT Ha "Exception", HanpMMep OrderException, 
CustomerNotFoundException, InvalidCredentialsException HT. H. 

BeAHtx AecJDMHupaHM, co6cTBeHMTe K/iacoBe 3a i/i3K/iioneHMfl MoraT p,a ce 
no/i3BaT no cbiuna Hani/m, KaKTO v\ cucTeMHMTe ki3K/iioneHkifl. 

Co6cTBeHM M3K/iK>HeHMfi - npuMep 

IHe p,ap,eH ep,v\H npuMep 3a co6cTBeHO M3K/iK)4eHne, KoeTO ce i/i3no/i3Ba npn 
napcBaHeTO Ha TeKCTOB <£ai/i/i. To cbAtpwa b ce6e cm cneunc|DM4Ha mhc|dop- 
Maunfl 3a npo6/ieM, B"b3HMKHa/i npn napcBaHeTO - MMe Ha fyawna, HOMep Ha 
pefl, c"bo6iueHne 3a rpewKa v\ i/i3K/iioneHMe-npMni/iHMTe/i Ha npo6/ieMa: 



class ParseFileException : ApplicationException 

{ 

private string mFileName; 
private long mLineNumber; 

public string FileName 

{ 

get 

{ 

return mFileName; 

} 
} 

public long LineNumber 

{ 

get 

{ 

return mLineNumber; 

} 
} 

public ParseFileException ( string aMessage, string aFileName, 
long aLineNumber, Exception aCauseException) : base ( 
aMessage, aCauseException) 
{ 
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mFileName = aFileName; 
mLineNumber = aLineNumber; 
} 

public ParseFileException ( string aMessage, string aFileName, 
Exception aCauseException) : this ( 

aMessage, aFileName, 0, aCauseException) 
{ 
} 

public ParseFileException ( string aMessage, string aFileName) 

this (aMessage, aFileName, null) 
{ 
} 



} 



B K/iaca ParseFileException HflMa HMLUO C/10>KHO. TOM Hac/ieflflBa System. 

Exception m flecpMHupa flBe no/ieTa (MMe Ha cpaw/i v\ HOMep Ha pefl), p,se 
CBOMCTBa 3a AOCTbn flo tax m hako/iko KOHCTpyKTopa 3a kiHi/mkia/iki3aukifl Ha 
K/iaca no pa3/ikmeH Ha6op ot napaMeTpn. 

riOHe>Ke BCM4KM MHCTaHUMM Ha ParseFileException ce C"b3AaBaT npe3 

M3BMKBaHe (AHpeKTHO v\i\v\ MHAnpeKTHo) Ha 6a30Bi/m KOHCTpyKTop Ha K/iaca 
ApplicationException, to npw noflaBaHe Ha i/i3K/iK>neHkie-npmHMHkiTe/i, to 
me 6"bfle 3anncaHO b cbomctboto innerException, KoeTO ce HacneflflBa ot 
K/iaca system. Exception, no cbmMfl Ha^MH noAaAeHOTO TeKCTOBO onucaHne 
Ha npo6/ieMa me ce 3anmue b HacneAeHOTO cbomctbo Message. 

ETO KaK M3K/1 KDUe H l/l eTO ParseFileException MO>Ke Rd 6"bAe M3nO/13BaHO B 

nporpaMa, koato no AaAeH TeKCTOB cpaw/i, cbAtpwam ue/iw ni/icna (no 1 Ha 
peA), HaMupa T^xHaTa cyMa: 



static long CalculateSumOf Lines ( string aFileName) 

{ 

StreamReader inF; 
try 

{ 

inF = File . OpenText (aFileName) ; 

} 

catch (IOException ioe) 

{ 

throw new ParseFileException (String . Format ( 
"Can not open the file {0} for reading.", 
aFileName), aFileName, ioe); 
} 

try 

{ 

long sum = 0; 

long lineNumber = 0; 
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while (true) 

{ 

lineNumber++; 
string line; 
try 

{ 

line = inF . ReadLine ( ) ; 

} 

catch (IOException ioe) 

{ 

throw new ParseFileException ( 

"Error reading from file.", 

aFileName, lineNumber, ioe); 
} 

if (line == null) 

break; // end of file reached 

try 

{ 

sum += Int32 . Parse (line) ; 

} 

catch (SystemException se) 

{ 

throw new ParseFileException (String . Format i 
"Error parsing line '{0}'.", line), 
aFileName, lineNumber, se); 
} 
} 
return sum; 

} 
finally 

{ 

inF. Close ( ) ; 

} 



} 



static void Main ( ) 

{ 

try 

{ 

long sumOfLines = CalculateSumOf Lines ( @"c : \test . txt" ) ; 
Console .WriteLine ( "The sum of lines={0}", sumOfLines); 

} 

catch (ParseFileException pfe) 

{ 

Console .WriteLine ( "File name: {0}", pf e . FileName) ; 

Console .WriteLine ( "Line number: {0}", pfe . LineNumber ) ; 

Console .WriteLine ( "Exception : {0}", pfe); 
} 
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} 



B KOAa ca i/i3no/i3BaHM K/iacoBe 3a pa6oTa c TeKCTOBM cpaw/iOBe v\ noTOun ot 
npocTpaHCTBOTO c MMeHa system, io, komto me pa3r/ieflaMe i"ioapo6ho b 
TeMaTa " Bxoa v\ M3xofl ". 3acera HeKa ce cbcpeflOTOni/iM Btpxy M3no/i3BaHeTO 
Ha M3K^K)4eHMfl, a He Btpxy pa6oTaTa c cpaw/iOBe. 

B npuMepa npn B"b3HMKBaHe Ha npo6/ieM npn neTeHeTO ot cpaw/ia v\nv\ c 
cpopMaTa Ha AaHHi/ue, nponeTeHM ot Hero, ce xBtp/ia M3K/iK)neHMeTO 
ParseFiieException. B Hero ce 3aflaBa noflxoflfliuo c"bo6iueHne 3a rpewKa, 
3anncBaT ce MMeTO Ha cpaw/ia, HOMeptT Ha pefla, icbfleTO e B"b3HkiKHa/i 
npo6/ieMa, v\ i/i3K/iK>neHkieTO-npi/mi/iHi/iTe.n Ha npo6/ieMa. 

Ako CTapTupaMe npw/io>KeHkieTO b MOMeHT, b komto cpai/i/ivr c:\test.txt 
ziwncBa, me no/iyni/iM cneRHwn pe3y/iTaT: 



File name: c:\test.txt 

Line number: 

Exception: ParseFiieException: Can not open the file c:\test.txt 

for reading. > System. 10 . FileNotFoundException : Could not 

find file "c:\test.txt". File name: "c:\test.txt" 

at System. 10. Error .WinlOError ( Int32 errorCode, String str) 

at System. 10 . FileStream. . ctor (String path, FileMode mode, 
FileAccess access, FileShare share, Int32 bufferSize, Boolean 
useAsync, String msgPath, Boolean bFromProxy) 

at System. 10 . FileStream. . ctor (String path, FileMode mode, 
FileAccess access, FileShare share, Int32 bufferSize) 

at System. 10 . StreamReader .. ctor (String path, Encoding 
encoding, Boolean detectEncodingFromByteOrderMarks, Int32 
bufferSize) 

at System. 10 . StreamReader .. ctor (String path) 

at System. 10 . File . OpenText (String path) 

at Test . CalculateSumOf Lines (String aFileName) in 
c : \demos\ParseFileExceptionDemo . cs : line 52 

End of inner exception stack trace 

at Test . CalculateSumOf Lines (String aFileName) in 
c : \demos\ParseFileExceptionDemo . cs : line 56 

at Test.Main() in c : \demos\ParseFileExceptionDemo . cs : line 106 



KaKTO ce BM>Kfla, B"b3HMKHa/10 e M3K/lK)neHI/ie ParseFiieException, a npM4M- 
HaTa 3a Hero e M3K/lK>neHMeT0 System. IO. FileNotFoundException. 

CbxpaHABaHeTO Ha Hana/iHaTa npn^MHa 3a B"b3HMKBaHe Ha ki3K/iK>neHweT0 npn 
noAaBaHe Ha i/i3K/iK>neHi/ie ot no-BMCOKO hmbo Ha a6cTpai<ui/m (KaKTO b ropHna 
npuMep) e flo6pa npaKTMKa, 3aiuoTO flaBa Ha pa3pa6oTnm<a no-6oraTa MHCpop- 
Maui/m 3a B"b3HHKHa/ikifl npo6/ieM. 

B npMMepa kl3K/lK)neHkieT0 ParseFiieException e OT nO-BMCOKO HMBO Ha 

a6cTpaKunfl, otko/ikoto FileNotFoundException m AaBa no-6oraTa MHCpOpMa- 
Ukifl Ha pa3pa6oT4MKa. 
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KoHCTpyKLjmiTa try-finally 

KoraTO B"b3HMKHe ki3K/iK>neHkie, M3n"b^HeHneTO Ha nporpaMaTa cnupa v\ ynpaB- 
zieHi/ieTO ce npeflaBa Ha uav\-6i\v\3Kv\i\ 6/iok 3a o6pa6crn<a Ha n3K/iK>neHkifl. 
ToBa 03HanaBa, ne koavt komto e Me>KAy cjaparMeHTa, nopoAH/i M3K/iK)neHMeTO 
m Hana/iOTO Ha 6/iOKa 3a o6pa6oTKa Ha M3K/iK>neHi/ieTO HHMa p,a ce i/i3n"b/iHM. 
J\a pa3r/ieAaMe cnep,Hwn <£parMeHT: 



StreamReader reader = File . OpenText ( "example . txt" ) ; 
string fileContents = reader . ReadToEnd () ; 
reader . Close ( ) ; 



B Hero ce OTBapa 3a neTeHe AaAeH tyawn, cnep, TOBa ce nponwTa ua/ioto My 
c"bA"bp>KaHMe m HaKpaa ce 3aTBapa. Ako no BpeMe Ha neTeHeTO ot <£aM/ia 
HacTbnw HAKaKtB npo6/ieM, noc/ieAHMAT peA H*iMa p,a ce ki3n"b/iHi/i v\ <|>aM/i"bT 
me ocTaHe OTBopeH. ToBa boam ao 3ary6a Ha pecypcn v\ aKO ce c/iyuBa necro, 
CBo6oAHMTe pecypcn Ma/iKO no Ma/iKO me HaMa/isiBaT v\ b eAMH MOMeHT me ce 
M34epnaT. nporpaMaTa me 3anonHe p,a ce Atp>Ki/i crpaHHO v\ Haw-BepoflTHO me 
npwK/iioni/i pa6oTaTa cm aBapuMHO. 

Ki>fle e npo6/ieMt»T? 

npo6/ieM"bT e b TOBa, ne npn Bt3HMKBaHe Ha M3K/iK>neHi/ie peAOBeTe, komto 
c^eABaT peAa, b komto e Hacrbnmio i/i3K/iK>neHkieTO, B"bo6iue He ce i/i3n"b/iH*i- 
BaT. ToBa MO>Ke p,a npn^MHn /iolum noc/ieACTBkifl KaTO 3ary6a Ha pecypcn, 
ocTaBAHe Ha o6eKTM b HeBa/iMAHO cbcroflHwe, HenpaBki/ieH xoa Ha M3n"b/iH*iBa- 
HMTe a/iropwTMki v\ AP- 

PeiueHMeTo 

npo6/ieM"bT MO>xe p,a 6tAe peiueH npe3 nporpaMHaTa KOHCTpyKuna try- 

finally B C#: 



try 

{ 

// Do some work that can raise an exception 

} 
finally 

{ 

// This block will always execute 

} 



Tsi ocurypyiBa rapaHTupaHO ki3n"b/iHeHkie Ha 3aAaAeH nporpaMeH 6/iok He3aBM- 
cmmo p,anv\ b 6/iOKa npeAM Hero B"b3HMKHe w3K/iK>neHkie v\nv\ He. KoHcrpyK- 
UMATa MMa c^eAHOTO noBeAeHne: 

- Ako b try 6/iOKa He Bt3HMKHe M3K/iK)neHi/ie, cnep, 3aBtpujBaHeTO Ha 
M3n"b^HeHneTO My, ce ki3n"b/iH*iBa BeAHara cnep. Hero v\ finally 6/iokbt. 
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- AKO B try 6/lOKa B"b3HMKHe M3K^K)4eHMe, M3n"b^HeHMeTO Ha try 6/iOKa 

me ce npeKtCHe v\ CLR me 3anonHe fla Ttpci/i o6pa6oTHMK 3a 

Bt3HMKHa/10TO M3K/lK)HeHMe. B T03M Cfiynaki MMa flBe B"b3MO>KHOCTM: 

o CLR HaMkipa o6pa6oTHMK 3a ki3K/iK>neHkieTO. ToraBa ntpBO me ce 
ki3n"b/iHi/i finally 6/iOK"bT n eABa c/iefl TOBa HaMepeHi/mT ot CLR 
o6pa6oT4MK. 

o CLR He HaMkipa noflxoflflm o6pa6oTHMK. ToraBa ntpBO CLR me 
o6pa6oTM M3K^K)4eHneTO (me flafle HAKaKBO cbo6meHne 3a 
rpeujKa) v\ cnefl TOBa me ki3iTb/iHki finally 6/iOKa. 

Mo>Ke fla H3Me>Kfla c/io>kho, ho BCbLflHOcr He e. Ba>KHOTO Hemo, KoeTO Tpa6Ba 
fla 3anoMHMM e, ne finally 6/iOKtT ce i/i3n"b/iHsiBa BMHarn, He3aBMCMMO ot 
TOBa KaKBO ce e c/iynw/io b try 6/iOKa. OcraHa/iMTe p,ejav\i\v\ He ca naK 

TO/lKOBa Ba>KHM. 

KoHCTpyKUMJiTa try-catch-finally 

KOHCTpyKUMflTa try-finally MO>Ke fla ce KOM6klHMpa C KOHCTpyKUklflTa try- 
catch. TaKa ce no/iynaBa try-catch-finally KOHcrpyKUkiflTa, koato pa6oTM 
no c^eflHMfl Hani/m: 

- Ako b try 6/iOKa He Bt3HMKHe M3K/iK>neHwe, ce M3n"b/iH*iBaT nocne- 

flOBaTe/lHO try M finally 6/lOKOBeTe. 

- Ako b try 6/iOKa B"b3HMKHe M3K/iK>neHMe, KoeTO MO>xe fla ce y/iOBM ot 

catch Cpkl/lTpMTe Ha try-catch-finally KOHCTpyKUMflTa, ITbpBO ce 

M3n"b^HABa cbOTBeTHMAT catch 6/iok, a cnefl Hero ce i/i3iTb/iHflBa v\ 

finally 6/10K"bT. 

- Ako b try 6/iOKa B"b3HMKHe i/i3K/iioneHi/ie, KoeTO He OTroBapa Ha catch 
Cpkl/lTpklTe OT try-catch-finally KOHCTpyKUMflTa, CLR TbpCM nOflXOflflLfl 
catch cpw/iTbp b creKa 3a ki3iTb/iHeHkie Ha nporpaMaTa 3a fla o6pa6oTM 

M3K^K)4eHMeTO. OTHOBO MMa flBe Bt3MO>KHOCTM : 

o CLR HaMkipa o6pa6oT4MK 3a i/i3K/iK>neHkieTO. ToraBa ntpBO me ce 
M3n"b^HM finally 6/iOK"bT m eflBa cnep, TOBa HaMepeHM^T ot CLR 
o6pa6oT4MK. 

o CLR He HaMupa noflxoflam o6pa6oTHMK. ToraBa ntpBO CLR me 
o6pa6oTM M3K^K)4eHMeTO (me flafle H^KaKBO cbo6meHne 3a 
rpeujKa) v\ cnefl TOBa me i/i3n"b/iHki finally 6/iOKa. 

3a noBene acHOTa fla pa3r/ie,qaMe eflMH npuMep: 



try 




{ 




int a = 


= 0; 


int b = 


= 1/a; 


} 
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catch (ArithmeticException) 

{ 

Console . WriteLine ( "ArithmeticException caught . " ) ; 

} 
finally 



{ 



} 



Console .WriteLine ( "Finally block executed."); 



B npuMepa b try 6/iOKa Bt3HMKBa api/iTMeTMUHO i/i3K/iK>neHkie 3apaAn 
fle/ieHneTO Ha 0, to ce o6pa6oTBa BeflHara ot catch 6/iOKa v\ HaKpaa ce 
M3n"b/iHflBa finally 6/ioicbT. IHpw M3n"b/iHeHweTO Ha npuMepa ce no/iynaBa 
cneAHi/mT pe3y/iTaT: 



c-\ "c:\temp\ExceptionsTest\bin\Debug\ExceptionsTest.exi 



RrithmeticException caught. 
Finally block executed. 
Press any key to continue. 



- n x 



HeKa cera pa3r/ieAaMe npuMep, b komto B"b3HMKBa i/i3K/iioneHkie, KoeTO He ce 
npuxBaiua HMKtfle b nporpaMaTa: 



try 

{ 

int a = 0; 
int b = 1/a; 

} 
finally 

{ 



Console .WriteLine ( "Finally block executed."); 



} 



B cnynayi CLR BtTpewHO me npuxBaHe ki3K/iK>neHkieTO, me crrnenaTa Cbo6iue- 
Hue 3a rpeujKa v\ eABa cnep, TOBa me M3n"b/iHM finally 6/iOKa: 



"c:\temp\ExceptionsTest\bin\Debug\ExceptionsTest.exe" 



^Jnjxj 



Unhandled Exception: System. DivideByZeroException 
at Test.HainO in c:\temp\exceptionstest\excep 
Finally block executed. 
Press any key to continue. 



UL 



\A 



£\,a pa3MeAaMe v\ oiue eAMH npuMep: 
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try 




{ 




try 




{ 




int a = 


= 0; 


int b = 


= 1/a 


} 




finally 





Console .WriteLine ( "Finally block executed."); 
} 
} 
catch (ArithmeticException) 

{ 



Console .WriteLine ( "ArithmeticException caught . " ) ; 



} 



ripn HeroBOTO M3n"b/iHei-me me Hacrbnw apwTMeTMUHO ki3K/iioneHi/ie b try 
6/iOKa ot try-finally KOHCTpyKunflTa. CLR me noTbpcw m me HaMepn 
noflxoflfliu o6pa6oT4MK 3a Hero b try-catch KOHcrpyKUMflTa. riOHewe CLR e 
HaMepw/i o6pa6oT4MK, ntpBO me 6"bfle ki3n"b/meH finally 6/iOKa, a cnep, TOBa 
o6pa6oT4MK"bT Ha M3K^K)4eHkieTO. Pe3y^TaT"bT me 6"bAe cneRHwn: 



c-\ "c:\temp\ExceptionsTest\bin\Debug\ExceptionsTest.e 



Finally block executed. 
RrithmeticException caught. 
Press any key to continue 



\A 



try-finally 3a ocBo6o>KflaBaHe Ha pecypcu 

B 6/iOKa, komto ce ki3n"b/iHHBa 3aA"b^>KMTe/iHO (finally 6/iOKa), Mcoxe p,a ce 
ctA"bp>Ka koa 3a ocBo6o>KAaBaHe Ha pecypcn, komto Tpa6Ba p,a ce i/i3n"b/iHi/i 
BMHarn. TaKa ce ocurypaBa nonwcTBaHe cnep, BC^Ka ycnewHO 3anonHaTa 
onepaunfl, npeAH Aa ce BtpHe ynpaB/ieHweTO Ha M3BMKBamnfl 6/iok v\i\v\ p,a 
npoA"b^>KM Aa ce M3n"b/iHflBa koa^t cnep, finally 6/iOKa. Eto eAMH npuMep: 



/// <summary> 

/// Returns the # of first line from the given text file 

/// that contains given pattern or -1 if such line is not found 

/// </summary> 

static int FindlnTextFile ( string aPattern, string aFileName) 

{ 



int lineNumber = 
StreamReader inF 
try 
{ 



0, 



File . OpenText (aFileName) 
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while (true) 

{ 

string line = inF . ReadLine ( ) ; 
if (line == null) 

break; // end of file reached 
lineNumber++; 
if (line. IndexOf (aPattern) != -1) 

return lineNumber; 

} 

return -1; 

} 
finally 

{ 

inF . Close () ; // The file will never remain opened 

} 
} 



B npuMepa e pea/iki3kipaH MeTOfl, komto Tbpci/i AaAeH TeKcr b AaAeH tskctob 
<fcaM/i m Bptiua HOMepa Ha peAa, b komto e HaMepeH TeKCTbT. noHe>Ke e 
M3no^3BaHa KOHcrpyKUkiflTa try-finally cnep, OTBapaHeTO Ha <\>av\na, 
KaKBOTO v\ p,a ce cnynw no BpeMe Ha TbpceHeTO, <fcaM/i"bT HaKpaa me 6"bAe 
3aTBopeH. 

Ako He B"b3HMKHe i/i3K/iK>neHkie no BpeMe Ha TbpceHeTO, cnep, w3n"b/iHeHneTO 
Ha return onepaTopa, me 6"bAe ki3n"b/iHeH finally 6/ioicbT. 

Ako npn pa6oTaTa c (fcaw/ia B"b3HMKHe i/i3K/iK>neHwe, me ce ki3n"b/iHki ntpBO 

finally 6/lOKbT M MeTOA"bT HflMa AS BtpHe CTOMHOCT, a LUe 3aB"bpilJM c 

ki3K/iK>neHkie, KoeTO me 6"bAe o6pa6oTeHO cneA TOBa. 

Ako npn TtpceHeTO B"b3HMKHe ki3K/iK>neHkie, ho to He 6"bAe npuxBaHaTO, to me 
ce o6pa6oTM ot CLR m finally 6/iOKbT me 6"bAe ki3n"b/iHeH eABa cneA TOBa. 
MeTOAtT HflMa p,a BtpHe ctomhoct m nporpaMaTa me npi/iK/iiouM aBapuMHO. 

npenop-bHBaHM npaKTMKM 

M3K^K)4eHMflTa ca mhoto MOiueH MexaHM3tM 3a o6pa6oTKa Ha rpeujKM, ho aKO 
ce M3no/i3BaT HenpaBki/iHO, MoraT p,a AOBeAaT ao mhoto tpyahm 3a OTKpuBaHe 
npo6/ieMw. 3aTOBa me noconwM hakom npenoptuBaHki npaKTMKM npn pa6oTaTa 

C M3K/lK)HeHI/lfl: 

- catch 6/iOKOBeTe Tpa6Ba p,a ca noApeAeHM TaKa, ne p,a 3anonBaT ot 
M3K^K)4eHMflTa Haw-HMCKO b wepapxwflTa v\ p,a npoAt/iwaBaT c no- 
o6iunTe. TaKa me 6"bAaT o6pa6oTeHi/i ntpBO no-cneuwc|Di/mHkiTe ki3K/iK)ne- 
HMfl m cnep, TOBa no o6mnTe. B npoTMBeH cnynai/i koa^t 3a no-cneun- 
c|DM4HMTe HMKora H*iMa p,a ce M3n"b/iHn. 

- BceKM catch 6/iok Tpa6Ba p,a npuxBaiua caMO i/i3K/iioneHMflTa, komto 
onaKBa (m 3Hae KaK p,a o6pa6oTBa), a He bcm^km. /Iowa npaKTMKa e p,a 
ce npuxBaiuaT bcmukm v\3Ki\\o^euv\s\ Tbv\ KaTO pa3/ikmHHTe BMAOBe 
M3K/iK)neHkifl M3MCKBaT pa3/ikmHa o6pa6oTKa m cneuwfcmHHM p,ev\CYBv\s\ 3a 
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cnpaBAHe c B"b3HMKHa/iaTa npo6/ieMHa CMTyauna. M36arBaMTe KOHcrpyK- 
UMMTe catch (Exception) {... } V\J\V\ npoCTO catch {...}. 

- ripn AecpMHupaHe Ha co6cTBeHM ki3K/iK)neHMfl Tpa6Ba fla ce Hac/ieflflBa 

System. ApplicationException, a He flkipeKTHO System. Exception, no 

T03M Ha^MH MO>Ke fla ce HanpaBki pa3rpaHM4eHne Ha TOBa fla/iw M3K/1K)- 
^eHueTO e ot .NET Framework v\nv\ e ot npn^OKeHneTO. 

- MMeHaTa Ha K/iacoBeTe Ha bcmukm M3K/iK)neHMfl Tpa6Ba 3aB"bpujBaT Ha 

Exception, HanpMMep OrderException, InvalidAccountException M 

t. h. ToBa npaBM KOAa no-pa36npaeM v\ no-/ieceH 3a no,qflp"b>KKa. 

- ripn cb3flaBaHe Ha MHCTaHuna Ha ki3K/iioneHkie BMHarn Tpa6Ba fla v\ ce 
noflaBa b KOHcrpyKTopa noflxoflaiuo c"bo6iueHne. ToBa c"bo6iueHne me 

6"bfle flOCTbnHO nO-K"bCHO 4pe3 CBOMCTBOTO Message Ha M3K^K)4eHMeTO l/l 

me noMorHe Ha nporpaMwcra, komto M3no/i3Ba flafleHna K/iac, no-/iecHO 
fla MfleHTMCpnuupa npo6/ieMa. 

- M3K^K)4eHMflTa MoraT fla HaMa/isiT 3HanwTe/iHO npoki3BOflHTe/iHOCTTa Ha 
npki/io>KeHkieTO, noHexe bcako xBtp/ieHO M3K/noneHwe MHCTaHuupa K/iac 
(TOBa OTHeMa BpeMe), MHMuna^M3Mpa n/ieHOBeTe My (TOBa cbu\o OTHeMa 
BpeMe), M3B"bpujBa TbpceHe b creKa 3a noflxoflaiu catch 6/iok (m TOBa 
OTHeMa BpeMe) v\ HaKpaa cnep, KaTO MHCTaHunaTa CTaHe Hew3no/i3BaeMa, 
Tfl ce yHMiflo>KaBa ot garbage collector (m TOBa cbu\o OTHeMa BpeMe). 
3aTOBa, KoraTO e B"b3MO>KHO ce npenoptuBa fla ce npaBM npoBepKa fla/iw 
e B"b3MO>KHO flafleHO flewcTBue, a He fla ce pa3HMTa Ha o6pa6oTKaTa Ha 
B"b3HkiKHa/iOTO M3K/noneHwe. npeKOMepHOTO M3no^3BaHe Ha ki3K/uone- 
HMATa ce OTpa3ABa Ha npon3BOflHTe/iHOCTTa. 

- HflKOM M3K^K)4eHMfl MoraT fla B"b3HMKBaT no bcako BpeMe 6e3 fla vv\ 

OnaKBaMe (HanpMMep System. OutOfMemoryException). flo6pa npaKTMKa 

e fla ce ueHTpa/iw3wpa npuxBaiuaHeTO Ha to3m Ti/in i/i3K/iioneHMfl Ha Haw- 
bmcoko hmbo HanpMMep b Main() MeTOfla Ha nporpaMa v\ fla ce HanpaBM 
e/ieraHTHO npeKpaTABaHe Ha ki3n"b/iHeHweTO Ha nporpaMaTa. 

- M3K^K)4eHMflTa Tpsi6Ba fla 6"bflaT xBtp/iAHM caMO npn cuTyaunn, komto 
HancTMHa ca ki3K/iioni/iTe/iHki m Tpa6Ba fla ce o6pa6oT*iT. B HopMa/iHwa 
xofl Ha nporpaMaTa (KoraTO He B"b3HMKBaT npo6/ieMki) He Tpa6Ba fla ce 

XB"bp/lflT kl3K/lK)HeHklfl. 

ynpawHeHMfl 

1. 06acHeTe KaKBO npeflcraB/iflBa M3K/iioneHMflTa, kom ca cw/iHi/iTe mm crpaHki 
m Kora ce npenoptuBa fla ce M3no/i3BaT. 

2. Pea^M3npaMTe crpyicrypa ot flaHHM student, koato cbfltpwa MHCpopMauna 
3a CTyfleHT - MMe, aflpec, Kypc, cneuwa/iHOcr, ki3ynaBaHki npeflMe™, oueH- 

KM M T. H. fl06aBeTe nOflXOflfllflM KOHCTpyKTOpM M CBOMCTBa 3a flOCTbn flO 

flaHHMTe ot K/iaca. C/ioweTe npoBepKa 3a Ba/ii/iflHOcr Ha flaHHMTe 3a 
CTyfleHTa b KOHcrpyKTopwTe v\ b CBOMCTBaTa 3a flocrbn. ripn HeBa/iwflHM 
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AShhh xBtp^AMTe ki3K/iK>neHkie. flecJDMHupaMTe noflxoflaiun co6cTBeHM K/ia- 
coBe 3a M3K^K)4eHMflTa, CB"bp3aHM c K/iaca Student. 

M3no/i3BaHa /liuepaTypa 

1. CBeT/iMH HaKOB, 06eKTHO-opneHTnpaHO nporpaMkipaine b .NET 
http://www.nakov.com/dotnet/lectures/Lecture-3-Obiect-Oriented- 
Concepts-vl.O.ppt 

2. Jeffrey Richter, Applied Microsoft .NET Framework Programming, Microsoft 
Press, 2002, ISBN 0735614229 

3. Suprotim Agarwal, Getting Started with Exception Handling in C# - 
http://www.c-sharpcorner.com/Code/2004/July/ 
GettinqStartedWith Exception Hand ling .asp 

4. Steve McConnell, Code Complete, 2nd Edition, Microsoft Press, 2004, ISBN 
0735619670 

5. MSDN Library - http://msdn.microsoft.com 



#tfgpc 

Bt/irapcKa acounaunfl 
Ha paspaSoTMMLiMTe Ha cotfnyep 



www.devbg.org 



Et/irapcKa acounaunsq Ha pa3pa6oT4MUMTe Ha coc|DTyep 
(5APC) e HecronaHCKa opraHM3aunfl, koato noflnoMara npo- 
cJDecnoHa^HOTO pa3BMTne Ha 6"b^rapcKMTe coc|DTyepHM cneun- 
a/iwcn/i npe3 o6pa30BaTe^HM v\ Apyrn MHnunaTHBn. 

5APC pa6oTM 3a HacbpnaBaHe o6MAHaTa Ha onuT Me>Kfly pa3- 
pa6oT4MUMTe m 3a ycbBtpujeHCTBaHe Ha TexHkue 3HaHmi v\ 
yMeHMfl b 06/iacTra Ha npoeKTupaHeTO v\ pa3pa6oTKaTa Ha 
coc|DTyep. 

AcounaunflTa opraHM3npa cneukia/iki3kipaHki KOHCJDepeHUMM, 
ceMMHapn m KypcoBe 3a o6yneHwe no pa3pa6oTKa Ha coc|DTy- 
ep m coc|DTyepHM TexHO/iorww. 

5APC opraHM3npa cb3flaBaHeT0 Ha HaukiOHa/iHa aKaaeMna no 
pa3pa6oTKa Ha coc|3Tyep - yne6eH ueHTtp 3a npo<fceci/iOHa/i- 
Ha noAroTOBKa Ha coc|DTyepHM cneui/ia/ikic™. 



r/iaea 5. 06114a ciiCTeMa 

ot Tiinoee 
(Common Type System) 



He06X0flMMM 3HaHMfl 

- Ba30BM no3HaHMfl 3a apxMTeicrypaTa Ha .NET Framework 

- 5a30BM no3HaHMfl 3a e3MKa C# 

CbAi>p>KaHMe 

- KaKBO e CTS? 

- l/lepapxuflTa Ha TunoBeTe b .NET 

- Ctomhocthm m pec|DepeHTHM TunoBe 

- TkllTbT System. Object 

- npeflec|DMHMpaHe Ha craHAapTHMTe MeTOAM Ha system. object 

- OnepaTopnTe is v\ as 

- K/iOHwpaHe Ha o6eKTM 

- OnaKOBaHe v\ pa3onaKOBaHe Ha o6eKTM 

- MHTepcJDeMCMTe IComparable, IEnumerable M IEnumerator 

B Ta3M TeMa ... 

B HacToaiuaTa TeMa me pa3r/ieAaMe o6iuaTa CMcreMa ot TunoBe b .NET 
Framework. IHe o6achmm pa3/iMKaTa Me>KAy ctomhocthm m pec|DepeHTHM 
TMnoBe, me pa3r/ieAaMe ocHOBono/iaramMfl TMn system. object m MepapxM^Ta 
Ha TMnoBeTe, npoM3/iM3ama ot Hero. IHe ce 3ano3HaeM HaKpaTKO m c hakom 
onepauMM npM pa6oTa c TMnoBe - npeo6pa3yBaHe kbm Apyr TMn, npoBepKa Ha 
TMn, K/iOHMpaHe, onaKOBaHe, pa3onaKOBaHe m aP- 
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KaKBO e CTS? 

CLR noAA"bp>Ka mhoto e3nun 3a nporpaMnpaHe. 3a p,a ce ocurypn cbBMec- 
tmmoct Ha flaHHMTe Me>Kfly pa3^M4HMTe e3Mun e pa3pa6crreHa o6iuaTa cwcreMa 
ot TunoBe (Common Type System - CTS). CTS AecpMHupa noAA^pxaHMTe ot 
CLR TunoBe ashhh m onepaunnTe HaA tax. 

CTS m e3MMMTe 3a nporpaMMpaHe b .NET 

Bcm4km .NET e3Mun M3no^3BaT TunoBeTe ot CTS. 3a BceKM Tun b AaAeH .NET 
e3MK MMa HAKaKBO cbOTBeTCTBwe b CTS, MaKap ne noHAKora TOBa cbOTBeT- 
CTBue He e AnpeKTHO. 06paTHOTO He e bapho - cbmecrByBaT CTS TunoBe, 
komto He ce noAAtpxaT ot hakom .NET e3kiun. 

CTS e o6eKTHO-opneHTnpaHa 

no MAea BCM4KM e3nu.n b .NET Framework ca o6eKTHO-opneHTnpaHM. Common 
Type System cbiuo ce npnAtpxa kbm v\p,ev\Te Ha o6eKTHO-opneHTnpaHOTO 
nporpaMnpaHe (OOn) v\ no Ta3M npn^MHa onucBa ocBeH CTaHAapTHMTe TunoBe 

(HMC/ia, CMMBO/1M, HM30Be, CTpyKTypM, MaCMBM) M HflKOM TunoBe ashhh CB"bp- 

3aHM c OOn (HanpuMep K/iacoBe v\ MHTepcpeMCn). 

CTS onncBa .NET mnoBeTe 

TunoBeTe ashhm b CTS 6nBaT Haw-pa3HOo6pa3Hw: 

- npuMMTMBHM TunoBe (primitive types - int, float, bool, char, ...) 

- M36poeHM TunoBe (enums) 

- K/iacoBe (classes) 

- CTpyKTypn (structs) 

- MHTepcpewcn (interfaces) 

- Ae/iera™ (delegates) 

- MacuBM (arrays) 

- yKa3aTe^n (pointers) 

Bcm4km Te3M TunoBe noBene v\nv\ no-Ma/iKO Bene ca hm no3HaTM ot e3MKa C#, 
ho BCbiuHOCT Te ca nacr ot CTS. E3MK"bT C# m APyrnTe .NET e3nun ki3no/i3BaT 
CTS TunoBeTe v\ mm cbnocraBAT 3ana3eHM AyMM cbr/iacHO cboa CMHTaKCuc. 
HanpuMep Tkinvr system. int32 ot CTS cbOTBeTCTBa Ha Tuna int b C#, a 

TMntT System. String - Ha TMna string. 

Ctomhocthm m pecjDepeHTHM TunoBe 

B CTS ce noAAtpxaT ABe ochobhm KaTeropnn TunoBe: ctomhocthm TMnoBe 
(value types) v\ pecpepeHTHM TunoBe (reference types). Ctomhocthmt6 
TunoBe cbAtpxaT AnpeKTHO CTOMHOora cm b CTeKa 3a M3n"b/iHeHne Ha npor- 
paMaTa, AOKaTO pecpepeHTHMTe TunoBe cbAtpwaT CTporo Tnnn3npaH yi<a3aTe/i 
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(pec|DepeHUMfl) kbm croi/iHOCTTa, koato ce HaMupa b AHHaMMUHaTa naMeT. no- 
HaTaTtK me pa3r/ieAaMe noflpo6HO pa3/iMKMTe Me>KAy ctomhocthmt6 v\ pecpe- 
peHTHMTe TunoBe v\ oco6eHOCTMTe npn taxhoto w3no/i3BaHe. 

tCbfle ca mm yKa3aTe/iMTe? 

no npuHunn b .NET MMa K/iacwuecKM yKa3aTe/iw, ho Te He ce M3no/i3BaT 
MacoBO, KaKTO npn e3MUMTe C v\ C+ + . yKa3aTe/ii/iTe b .NET ce noAA^pwaT Haw- 
Bene 3apaAM cbBMecmMOcr c Win32 n/iaTCpopMaTa v\ ce ki3no/i3BaT b mhoto 
cneuwa/iHM c/iynaw. B cm/iho TMnn3npaHMTe e3nun KaTO C# v\ VB.NET 3a 
Aocrbn ao o6eKTM b AninaMi/mHaTa naMeT ce w3no/i3BaT t. Hap. pecpepeHuww 
(references), komto ca crporo TnnM3npaHM yKa3aTe/ii/i, noAo6HM Ha nceBAOHM- 
MMTe b C + + . 

C B"bBe>KAaHeTO Ha pecpepeHTHMTe TunoBe b .NET crmaAa Hy>KAaTa ot K/iacw- 
necKki yKa3aTe^n. Ha npaKTMKa pecpepeTHMTe TunoBe ca TnnoBO-o6e3onaceHM 
yKa3aTe^n, 3aiunTeHM ot HenpaBM/iHO npeo6pa3yBaHe kbm Apyr Tun, a cone- 
HaTa ot tax AHHaMkmHa naMeT ce ynpaB/iABa aBTOMaTMUHO. 



Ilepapxufrra Ha TiinoBeTe 



CTS AecJDMHupa CTpora wepapxna Ha TunoBeTe ashhm, komto ce noAA^pxaT b 
.NET Framework: 



Tunoee 
(System. Object) 



I 



TunoBe no ctomhoct 
(System . ValueType) 



PecpepeHTHM 
TiinoBe 



ripMMHTMBHM 

TunoBe no ctomhoct 



CaMoonucBamn 
ce TunoBe 



yKa3aTenn 



CTpyKTypn 



HHTep4>eMCM 



KnacoBe 



MaCMBM 



OnaKOBaHM 
TunoBe no 
ctomhoct 



H36poeHM TMnoBe 
(Enumerations) 



3_ 



noTpe6MTencKM 
KnacoBe 



fleneraTM 

(System. Delegate) 



B ocHOBaTa Ha wepapxn^Ta ctom cwcreMHHflT Tun system. object. Tom e o6iu 
npeAiuecTBeHMK (6a30B Tun) 3a bcmukm ocraHa/in TunoBe b CTS. HeroBMTe 
npeKM Hac^eAHnun ca ctomhocthmt6 m pecpepeHTHMTe TunoBe (komto me Anc- 
KyTupaMe b p,ejav\nv\ no-K"bCHO b Ta3M TeMa). 

CTOMHOCTHMTe TunoBe 6nBaT npuMMTMBHM (int, float, bool m AP-)/ CTpyicrypki 
(struct B C#) M M36poeHM TMnOBe (enum B C#). 
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PecpepeHTHMTe TunoBe ca bcmukm ocraHa/iM - yKa3aTe/iMTe, K/iacoBeTe, MHTep- 
cpeMCMTe, Ae/ieraTMTe, MacuBMTe v\ onaKOBaHMTe ctomhocthm TunoBe. 

B npeflxoAHMTe TeMM Bene ce 3ano3HaxMe c hakom ot CTS TunoBeTe. B Ta3M v\ 
b cneABamwTe TeMM me ce 3ano3HaeM v\ c ocraHa/iMTe (onaKOBaHM ctomhocthm 
TMnoBe, MacMBM, Ae^eraTM). 

Tnm>T System. Object 

B CTS bcm^km TMnoBe HacneAflBaT CMcreMHMfl TMn system. object. He npaBAT 

M3K^KD4eHMe AOpM npMMMTMBHMTe TMnOBe (int, float, char, ...) M MaCMBMTe. 

BceKM TMn e HacneAHMK Ha system. object m MMn/ieMeHTMpa MeTOAMTe, 
BK/iioneHM b Hero. KaTO pe3y/iTaT 3HanMTe/iHO ce y/iecHABa pa6oTaTa c 
TMnoBe, 3aiuoTO npoMeH/iMBa ot npoM3BO/ieH TMn MO>xe p,a ce npMCBOM Ha 

npOMeH/lMBa OT 6a30BMfl TMn System. Object (object B C#). CaMMflT 
System. Object e pecpepeHTeH TMn. 

Ctomhocthm TMnoBe (value types) 

Ctomhocthm TMnoBe (TMnoBe no ctomhoct) ca noBeneTO npMMMTMBHM TMnoBe 
(int, float, bool, char M AP-)/ CTpyKTypMTe (struct B C#) M M36poeHMTe 
TMnOBe (enum B C#). 

CTOMHOCTHMTe TMnoBe AnpeKTHO cbAtpxaT CTOMHOCTTa cm m ce ctxpaHflBaT 
cpM3M4ecKM b pa6oTHMfl CTeK 3a M3n"b^HeHMe Ha nporpaMaTa. Te He MoraT p,a 
npMeMaT ctomhoct null, 3aiuoTO pea/iHO He ca yi<a3aTe/iM. 

CTOMHOCTHMTe TMnoBe m naMeTTa 

CTOMHOCTHMTe TMnoBe 3aeMaT Heo6xoAMMaTa mm naMeT b CTeKa b MOMeHTa Ha 
AeK^apMpaHeTO mm m a ocBo6o>KAaBaT b MOMeHTa Ha M3/iM3aHe ot o6xBaT (npM 
AOCTMraHe Ha Kpaa Ha nporpaMHMa 6/iok, b komto ca AeK/iapMpaHM). 3aAe- 
ziflHeTO m ocBo6o>KAaBaHe Ha naMeT 3a croMHOcreH TMn pea/iHO ce M3B"bpujBa 
npe3 eAMHM^HO npeMecTBaHe Ha yKa3aTe/i*i Ha CTeKa m cneAOBaTe/iHO craBa 

MHOTO 6"bp30. 

TopHOTO o6acHeHMe e Ma/iKO onpocTeHO. BcbiuHOCT aKO croMHOcreH TMn MMa 
3a 4^eH-AaHHM caMO ctomhocthm TMnoBe, npM MHCTaHUMpaHe ue/iMAT TMn me 
ce 3ap,env\ b CTeKa. Ako, o6ane, croMHOcreH TMn (HanpMMep CTpyKTypa) 
ctAtpxa KaTO n/ieH-AaHHM pecpepeHTHM TMnoBe, ctomhoctmt6 mm me ce 3anM- 
ujaT b AHHaMMUHaTa naMeT. 

CTOMHOCTHMTe TMnoBe Hac/ieA^BaT System. ValueType 

CLR ce rpM>KM bcmukm ctomhocthm TMnoBe p,a HacneAflBaT CMcreMHMfl TMn 

System. ValueType. BCM4KM TMnOBe, KOMTO He Hac/ieAflBaT ValueType ca 

pecpepeHTHM TMnoBe, T.e. pea/iHO ca yKa3aTe/iM kbm AHHaMMUHaTa naMeT 
(aApecM b naMeTTa). 
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npeAasaHe Ha ctomhocthm TMnoBe 

ripn M3BMKBaHe Ha MeTOA CTOMHOCTHMTe TunoBe ce noAaBaT no ctomhoct, T.e. 
npeAaBa ce Konne ot tax. ripn noArcrroBKa Ha M3BMKBaHeTO Ha MeTOA CLR 
Konupa noAaBaHMTe KaTO napaMeTpn ctomhocthm TMnoBe ot opMTMHa/iHOTO mm 
Mecrono/io>KeHMe b CTeKa Ha hobo macto b CTeKa m noAaBa Ha M3BMKBaHMfl 

MeTOA HanpaBeHMTe KOnMfl. AKO M3BMKBaHMflT MeTOA npOMeHM CTOMHOCTTa Ha 

noAaAeHMfl My no ctomhoct napaMeTbp, npM BptiuaHe ot M3BMKBaHeTO npo- 
MAHaTa ce ry6M. ToBa noBeAeHMe Ba>KM, pa36Mpa ce, caMO aKO napaMeTpMTe 
ce noAaBaT no noApa36MpaHe, 6e3 p,a ce M3no/i3BaT K/iionoBMTe aymm b C# 
ref m out, komto me pa3r/ieAaMe no-HaTaTbK b c/ieABamMTe TeMM. 

Pe4>epeHTHM mnoBe (reference types) 

Pec|DepeHTHM TMnoBe (TMnoBe no pec|DepeHUMfl) ca yKa3aTe/iMTe, K/iacoBeTe, 
MHTepc|DeMCMTe, Ae^eraTMTe, MacMBMTe m onaKOBaHMTe ctomhocthm TMnoBe. 
OM3M4ecKM pec|DepeHTHMTe TMnoBe npeACTaB^ABaT yKa3aTe/i kbm ctomhoct b 
AMHaMM^HaTa naMeT, ho 3a CLR Te He ca o6mkhob6hm yi<a3aTe/iM, a cneuM- 
a/iHM TMnoBO-o6e3onaceHM yi<a3aTe/iM. ToBa 03HanaBa, ne CLR He AonycKa Ha 
eAMH pec|DepeHTeH TMn p,a ce npMCBOM ctomhoct ot Apyr pe<$>epeHTeH TMn, 
komto He e ctBMecTMM c Hero (T.e. He e cbiuMa TMn m/im HeroB Hac/ieAHMK). B 
pe3y/iTaT Ha TOBa b .NET e3MUMTe rpeujKMTe ot HenpaBM/iHa pa6oTa c TMnoBe 
ca cm/iho HaMa^eHM. 

PecfjepeHTHMTe TunoBe m naMeira 

Bcm^km pec|DepeHTHM TMnoBe ce cbxpaHABaT b flMHaMMHHaTa naMeT (t. Hap. 
managed heap), koato ce KOHTpo/iMpa ot CMCTeMaTa 3a nonMCTBaHe Ha 
naMeira (garbage collector). flMHaMMHHaTa naMeT e cneuMa/iHO Macro ot 
naMeira, 3aAe/ieHO ot CLR 3a cbxpaHeHMe Ha ashhm, komto ce cb3AaBaT 
AMHaMM^HO no BpeMe Ha M3n"b/iHeHMeTO Ha nporpaMaTa. TaKMBa ashhm ca 
MHCTaHUMMTe Ha bcm4km peifcepeHTHM TMnoBe. 

KoraTO MHCTaHUMa Ha pec|DepeHTeH TMn npecTaHe p,a 6"bAe Heo6xoAMMa Ha 
nporpaMaTa, ta ce yHMLuoxaBa ot CMCTeMaTa 3a nonMCTBaHe Ha naMeira (t. 
Hap. garbage collector). 

KoraTO MHCTaHUMpaMe petfcepeHTeH TMn c onepaTopa new, CLR 3ap,enn macto b 
AMHaMM^HaTa naMeT, KbAeTO me ctoat AaHHMTe m eAMH yKa3aTe/i b CTeKa, 
komto cwvbpwa aApeca Ha 3aAe/ieHOTO macto. BeAHara cnep, TOBa 3aAe/ieHaTa 
naMeT ce 3aHy/i*iBa (ocBeH aKO nporpaMMCTbT He MHMUMa^M3Mpa 3aAe/ieHaTa 
npoMeH^MBa, HanpMMep npe3 M3BMKBaHe Ha noAxoA^iu KOHCTpyKTop). 

Ako pec|DepeHTeH TMn (HanpMMep K/iac) cwvbpwa n/ieH-AaHHM ot croMHOcreH 
TMn, Te ce cbxpaHABaT b AHHaMMUHaTa naMeT. Ako pec|DepeHTeH TMn cbA^pwa 
n/ieH-AaHHM ot pec|DepeHTeH TMn, b AHHaMMUHaTa naMeT ce 3ap,ennT yKa3aTe/iM 
(pec|DepeHUMM) 3a tax, a TexHMTe ctomhoctm (aKO He ca null) chuxo ce 3aAe- 
nnj cbuxo b AninaMMUHaTa naMeT, ho KaTO OTAe/iHM o6eKTM. 
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PecpepeHTHMTe TnnoBe m npoM3BOAHTe/iHOCira 

rioHAKora ce npneMa, ne 3a,qe/iyiHeTO Ha AHHaMkinina naMeT e 6"bp3a onepauna, 
3aiuoTO b TeKymaTa pea/iM3auM*i (.NET Framework 1.1) cpM3MnecKM ce MMn/ie- 
MeHTupa npe3 npeMecTBaHe Ha eflMH yi<a3aTe/i. OcBo6o>KflaBaHeTO Ha naMeT, 
o6ane, e cncoKHa v\ BpeMeoTHeMaiua onepauna, koato ce M3B"bpujBa ot BpeMe 
Ha BpeMe ot cwcreMaTa 3a nonwcrBaHe Ha naMeTTa (garbage collector). 

Ako m3hmc/imm cpeflHOTO BpeMe, Heo6xoflMMO 3a 3a,qe/iflHe v\ ocBo6o>KflaBaHe 
Ha AHHaMkinHa naMeT, ce OKa3Ba, ne 3afle/iflHeTO v\ ocBo6o>KflaBaHe Ha ctom- 
HOCTHMTe TnnoBe e 3HanMTe/iHO no-6"bp30 ot pecpepeHTHMTe TnnoBe. KoraTO 
npon3BOflHTe^HOCTTa e Ba>KHa 3a HaiuaTa CMcreMa, Tpa6Ba fla ce cbo6pa3*i- 
BaMe c oco6eHOCTMTe Ha ctomhocthmt6 m pecpepeHTHMTe TnnoBe v\ HanMHa, no 
komto Te 3afle^flT v\ ocBo6o>KflaBaT naMeT. 

r/io6a/iHO noMeAHaTO, HeiuaTa oko/io ynpaB/ieHweTO Ha flMHaMMUHaTa naMeT b 
.NET Framework ca flocra KOMn/ieKCHM, ho b Ta3M TeMa H^Ma fla ce cnnpaMe 
Ha tax. rio-HaTaTbK, b TeMaTa 3a ynpaB/ieHMe Ha naMeTTa v\ pecypcuTe , me mm 
o6"bpHeM cneuMa/iHO BHMMaHne. 

Ctomhocthm cpemy pecfcepeHTHM TMnoBe 

CTOMHOCTHMTe m pecpepeHTHMTe TnnoBe b .NET Framework ce pa3/iMnaBaT 
ctiuecTBeHO. CTOMHOCTHMTe TnnoBe ce pa3no/iaraT b CTeKa 3a M3n"b/iHeHMe Ha 
nporpaMaTa, flOKaTO pecpepeHTHMTe TnnoBe ca CTporo TMnn3npaHM yi<a3aTe/iM 
kbm flMHaMM4HaTa naMeT, KtfleTO ce cbfltpwa caMaTa mm ctomhoct. 

C^eflBaT hakom no-cbiuecTBeHM pa3/iMKM Me>Kfly tax: 

- CTOMHOCTHMTe TnnoBe Hac^eflflBaT cucTeMHua Tun system. vaiueType, a 
pecpepeHTHMTe Hac/ieflflBaT flupeKTHO system. object. 

- ripn c"b3flaBaHe Ha npoMeH/iMBa ot croMHOcreH Tun ta ce 3afle/ia b 
CTeKa, a npn pecpepeHTHMTe TnnoBe - b AMHaMMUHaTa naMeT. 

- ripn npucBOABaHe Ha ctomhocthm TMnoBe ce KonMpa caMaTa mm ctom- 
hoct, a npM pecpepeHTHM TMnoBe - caMO pecpepeHUM^Ta (yKa3aTe/i*i). 

- npM npeflaBaHe Ha npoMeH/iMBa ot croMHOcreH TMn KaTO napaMeTbp Ha 
MeTOfl, ce npeflaBa KonMe Ha CTOMHOcrra m, a npM pecpepeHTHMTe TMnoBe 
ce npeflaBa KonMe Ha pecpepeHUM^Ta, T.e. caMaTa ctomhoct He ce ko- 
nMpa. B pe3y/iTaT, aKO flafleH MeTOfl npoMeHa croMHOcreH BxofleH napa- 
MeTbp, npoMeHMTe ce ry6^T npM M3/iM3aHe ot MeTOfla, a aKO bxoahmat 
napaMeTbp e pecpepeHTeH, Te ce 3ana3BaT. 

- CTOMHOCTHMTe TMnoBe He MoraT fla npMeMaT ctomhoct null, 3aiuoTO He 
ca yKa3aTe^M, aoioto pecpepeHTHMTe MoraT. 

- CTOMHOCTHMTe TMnOBe Ce yHMlflO>KaBaT npM M3/lM3aHe OT 06XBaT, flOKaTO 

pecpepeHTHMTe ce yHMiuo>KaBaT ot CMCTeMaTa 3a nonMcmaHe Ha naMeTTa 
(garbage collector) b hakom momcht, b komto ce ycraHOBM, ne Bene He 
ca Heo6xoflMMM 3a pa6oTaTa Ha nporpaMaTa. 
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npoMeH/ikiBki ot CTOMHOcreH Tun MoraT fla ce cbxpaHflBaT b npoMeH/iMBM 
ot pec|DepeHTeH Tun 4pe3 T.Hap. "onaKOBaHe" (boxing), KoeTO me pa3- 
rnep,aMe cnep, Ma/iKO. 



Ctomhocthm m pectiepeHTHM TiinoBe - npiiMep 

B HacTOfliunfl npuMep ce fleMOHCTpupa M3no/i3BaHeTO Ha ctomhocthm m pec|De- 
peHTHM TMnoBe m ce M/uocrpMpa pa3/iMKaTa Me>KAy tax: 



using System; 

// SomeClass is reference type 

class SomeClass 

{ 



public int mValue; 



} 



// SomeStruct is value type 
struct SomeStruct 

{ 

public int mValue; 



class TestValueAndRef erenceTypes 

{ 

static void Main ( ) 

{ 

SomeClass classl = new SomeClass (); 

classl .mValue = 100; 

SomeClass class2 = classl; // Konwpa ce pe$epeHi(HHTa 

class2 .mValue = 200; // IlpoMeHa ce m classl .mValue 

Console .WriteLine (classl .mValue) ; // OraeiaTBa ce 200 

SomeStruct structl = new SomeStruct ( ) ; 

structl .mValue = 100; 

SomeStruct struct2 = structl; // Konwpa ce CTOHHOCTTa 

struct2 .mValue = 200; // IlpoMeHfl ce KonwpaHaTa ctohhoct 

Console .WriteLine ( structl .mValue) ; // OraeiaTBa ce 100 



C/iefl KaTO ce M3irb/iHM npMMeptT, ce no/iynaBa cnep,Hv\n pe3y/iTaT: 



c ; \ "C:\Examples\TypesExample\bin\Debug\TypesExample.e 



200 
100 
Press any key to continue 



n x 



\A 
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KaK pa6oTM npnMepi>T? 

B Hana/iOTO Ha npuMepa ce c"b3AaBa MHCTaHuna Ha K/iaca someciass, b Hea ce 
3anncBa hhc/ioto 100 v\ cnep, TOBa ta ce npucBOABa Ha ABe npoMeH/iMBM. 
AHa/iorwuHO ce cb3AaBa MHCTaHuna Ha CTpyKTypaTa somestruct, b Hea cbiuo 
ce 3anncBa 100 v\ cnep, TOBa ta ce npucBOABa Ha ABe npoMeH/iMBM. 

npi/i npucBOABaHeTO Ha MHCTaHunnTe Ha K/iaca, noHewe tom e pecpepeHTeH 
Tkin, ce npucBOABa caMO pecpepeHunaTa v\ CTOMHOCTTa pea/iHO He ce Konupa, a 
ocTaBa o6iua. ripn npucBOABaHeTO Ha MHCTaHunaTa Ha CTpyKTypaTa, noHewe 
Tfl e CTOMHOCTeH Tun, ce npucBOABa caMaTa ctomhoct (HewHO Konne). riopaAH 
Ta3M npn4MHa b pe3y/iTaT ot M3n"b/iHeHneTO Ha nporpaMaTa Ha KOH30/iaTa ce 
OTne^aTBaT pa3/ii/mHM ctomhoctm. 

rio-AO/iy ca noKa3aHM cxeMaTMUHO creicbT 3a M3n"b/iHeHkie Ha nporpaMaTa v\ 
AMHaMM^HaTa naMeT b MOMeHTa npeAH npwK/iionBaHe Ha nporpaMaTa. flaHHMTe 
ca B3eTM ot Ae6"brepa Ha Visual Studio .NET nopaAM KoeTO ca mhoto 6/im3km 
AO mctmhckoto pa3no/io>KeHMe Ha naMeira no BpeMe Ha ki3n"b/iHeHkie Ha 
npuMepHaTa nporpaMa: 



Ctck 3a M3niD/iHeHMe 
Ha nporpaMaTa 


npoMeH- 
/iMBa 


aflpec 


CTOMHOCT 


(Hanaro Ha 
CTeKa) 






classl 


0x0012F680 


0x04A41A44 - 


class2 


0x0012F67C 


0x04A41A44 - 


structl 


0x0012F678 


100 


struct2 


0x0012F674 


200 


(cBo6oflHa 

creKOBa 

naMeT) 






(Kpan Ha 
CTeKa) 


0x00000000 





AMHdMHHHa naMeT 
(managed heap) 


aflpec 


CTOMHOCT 










0x04A41A44 


200 



















CTeKtT pacTe OTrope HaAO/iy (ot ro/ieMMTe aApecu kbm aApec 0), 3aiuoTO npo- 
rpaMaTa e M3n"b/iHeHa Btpxy Intel-cbBMecrwMa apxnTeKTypa, npn koato TOBa 
noBeAeHne e HopMa/iHO. 

npooieAflBaHe Ha npuMepa c VS.NET 

3a p,a npocneAHM KaK ce M3n"b/iH*iBa tophmat npuMep crbnKa no crbnKa, 

MO>KeM p,a kl3nO/13BaMe npoeKTa Demo-1 -Value-And-Ref erence-Types OT Re- 

MOHCTpauuMTe: 
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OTBap^Me 
Types . sin. 



C VS.NET npoeKTa Demo-1-Value-And-Reference- 



2. C/iaraMe TOUKa Ha npeicbCBaHe Ha noc/ieAHi/m pep, OTMainO MeTOAa Ha 

OCHOBHMfl K/iaC. 

3. CTapTupaMe npn^OKeHkieTO c [F5] . 

4. C/ieA KaTO Ae6"brep"bT cnpe b TOUKaTa Ha npeicbCBaHe, noKa3BaMe 

Disassembly M Registers np030pu.klTe. Ot MeHKDTO Ha VS.NET 
M36kipaMe Debug | Windows | Disassembly M Debug | Windows | 
Registers. Eto KaK l/l3r/ie>KAa VS.NET B T03M MOMeHT: 



9&Demo-l-Value-And-Reference-Types - Microsoft Visual C# .NET [break] - Disassembly 



^Jn|x| 



File 



Edit 



Vjew Project 

\s y m 

n I * *! P 



Build Debug lools Window Help 

Ei 1 y Debug 

«a Hex 15 - „ 1 m t &- 



UffiS # 



f _ sy -= q 



A%%%. 



TestValueAndReferenceTypes.cs Disassembly | 



Address 

000 



000 
000 



000 
000 



000 
000 



© 000 

000 



TestValueAndReferenceTypes.Ma:n(strii t 
00035 mov ebx, edi 

Class2 .mValue - 200; 
00037 mov dword ptr [ebx+4] , 0C8h 

Console. UriteLine (classl .inValue) ; / / OTnenaTsa 200 
0003 e raov ecx, dword ptr [edi +4] 

00041 call dword ptr ds : [79C35340h] 

SomeStruct structl = neu SomeStruct ( ) ; 
00047 inov dword ptr [ebp-lOh] , 

struct 1. mValue = 100; 
)004e inov dword ptr [ebp-lOh] , 64h 

SomeStruct struct2 = structl; 
00055 mov eax, dword ptr [ebp-lOh] 

00058 mov dword ptr [ebp-14h] , eax 

struct2 .mValue = 200; 
0005b mov dword ptr [ebp-14h] , 0C8h 

Console. WriteLine (structl .mValue) ; // OTnenaTBa 100 
00062 mov ecx, dword ptr [ebp-lOh] 
00065 call dword ptr ds : [79C35340h] 
J 



Solution Explorer - Demo-1-Value-A... ^ X 



mm j a 



-40 Solution 'Demo- 1- Value- And-Referer 
E- ijp Demo- 1- Value- And-Referenct 

El- ^ References 
Q TestValueAndReferenceType 



^d 



iL 



, 



I Class View 



Mb 



+ ^J Demo-1-Value-And-Reference- 



J 



^ Class. 



JFtunni... llffPrope,. | 



Register 



P x | [call Stack 



¥ x| 



EAX 
EDX 
EBP 



00000064 EBX = 04A41AEC ECX = 04A425F0 

00000000 ESI = 04A41AEC EDI = 04A41AEC 

0O12F6A8 ESP = 0012F688 

UP = EI = 512 PL = ZH = 64 AC = D 



O Demo-l-Value-And-Reference-Types.exe!TestVd'ijeAndRef C# 



J Name 



J Lanc_l 



S Autos lip Watch 1 ES Registers | 
I Ready 



\ Call Stack I ■ Output | Task List 



lA 



MoxeM as pa3MeAaMe aceM6/iepHM*i koa, no/iyneH cnep, KOMnw/ii/ipaHe 
Ha nporpaMaTa v\ cnep, npeBptiuaHeTO Ha MSIL KOAa b hmct Win32 koa 
3a npouecop Intel x86. 

noBe^eTO KOMnn/iaTopn 3a Intel-6a3npaHM npouecopn reHepupaT koa, 
komto M3no^3Ba b ta/ioto Ha MeTOAHTe perncTbp ebp KaTO yKa3aTe/i 
kbm Btpxa Ha CTeKa. AApecupaHe ot Tuna Ha dword ptr [ebp-i4h] 
Haki-4ecTO pecpepupa ctomhoct b CTeKa - ziOKa/iHa npoMeH/iMBa v\nv\ 
napaMeTtp. 

CnoMHeTe cm 3a pa3/ikiKMTe Me>KAy K/iacoBe v\ crpyKTypw (pecpepeHTHM v\ 

CTOMHOCTHM TMnOBe). CTOMHOCTHMTe TMnOBe CbXpaHflBaT CTOMHOCTTa CM 
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flupeKTHO b creKa. PecpepeHTHMTe TunoBe cbxpaHsiBaT b CTeKa caMO 4- 
6aMTOB aApec, komto yKa3Ba mactoto Ha npoMeH/ikiBaTa b AHHaMkmHaTa 
naMeT. 

Hecro nvrii, c ue/i onTMMH3aunfl Ha npon3BOAHTe/iHOCTTa, KOMnw/iaTO- 
ptT BMecTO HflKaKBa o6/iacr ot CTeKa M3no/i3Ba peri/icrpi/i 3a ctxpaHe- 
Hue Ha ziOKa/iHki npoMeH/ikiBki. B cnynayi b ebx ce cbxpaHABa pecpepeH- 
UMATa ciass2, a b edi - pecpepeHuwyiTa classi. 

6. fla pa3MeflaMe aceM6/iepHkifl koa, reHepupaH 3a onepaunaTa npucBoa- 
BaHe ciass2=ciassi. B Hero ce npucBOABa Ha perncTtp ebx ctomhoct- 
Ta Ha perncTtp edi, T.e. Ha pecpepeHui/mTa ciass2 ce npucBOABa 
pecpepeHUMATa classi. 06tpHeTe BHMMaHne, ne ce Konupa pecpepeH- 
UMATa, a He caMaTa ctomhoct. 

7. fla pa3MeAaMe aceM6/iepHi/i*i koa, reHepupaH 3a onepaunaTa npucBoa- 
BaHe struct2=structi. B Hero ce npucBOABa Ha perncTtp eax ctom- 
HOCTTa ot CTeKa, cbOTBeTCTBaiua Ha structi v\ cnep, TOBa CTOMHOCTTa ot 
eax ce 3ani/iCBa o6paTHO b CTeKa, b npoMeH/ikiBaTa struct2. Ha 
npaKTMKa ce Konupa caMaTa ctomhoct Ha crpyKTypaTa, KaTO ce i/i3no/i- 
3Ba 3a pa6oTHa npoMeH/ikiBa peri/icrbptT eax. 

3aii(iiTa ot Hen hm una/1 M3M pa hm npoMeH/iMBM 

KoraTO AeK/iapwpaMe npoMeH/iMBa b KOAa, C# KOMnki/iaToptT hm 3aA"b/i>KaBa 
Aa m 3aAaAeM ctomhoct npeAH ntpBOTO v\ i/i3no/i3BaHe. Ako ce onuTaMe p,a 
M3no^3BaHe HenHMuna^M3MpaHa npoMeH/iMBa (He3aBMCMMO p,ai\v\ e ot ctom- 
HOCTeH v\nv\ pecpepeHTeH Tun), C# KOMnki/iaToptT Aasa rpeujKa v\ OTKa3Ba Aa 
KOMnn^upa KOAa. Eto eAMH npuMep: 



int someVariable; 

Console . WriteLine ( someVariable) 



ripn onuT 3a KOMnn^aunfl me B"b3HMKHe rpeujKaTa "Use of unassigned local 
variable someVariable". 

ABTOMaTMHHa MHMI4Ma/lM3ai4MJq Ha npOMeH/IMBMTe 

ripn cb3AaBaHe Ha o6eKT ot AaAeH Tun c onepaTopa new CLR aBTOMaTMUHO 
MHMuna^M3Mpa AeK^apupaHaTa npoMeH/ikiBa c HeyTpa/iHa (Hy/ieBa) ctomhoct. 
Eto eAMH npuMep: 



int i = new int ( ) ; 
Console .WriteLine (i ] 



TopHMflT koa ce KOMnn^upa ycneujHO v\ OTnenaTBa KaTO pe3y/iTaT o. ToBa ce 

A"b/1>KI/I Ha aBTOMaTM4HaTa MHMUMa^M3aUMfl, KOflTO OnepaTOptT new M3B"bpilJBa. 

KoraTO 3ap,ennMe CTpyKTypa v\nv\ K/iac, ce M3n"b/iH*iBa v\ cbOTBeTHMAT koh- 

CTpyKTOp M BCM4KM H/ieH-npOMeH/lMBM Ha HOBMfl 06eKT Ce MHMUMa^M3MpaT c 
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Hy/ieBM ctomhoctm. ToBa npeflna3Ba pa3pa6oT4MUMTe ot npo6/ieMki CB"bp3aHM c 

HeMHMUMa^M3MpaHM 4^eH-flaHHM, KOMTO MOraT fla 6"bflaT mhoto flOCaAHM, 

3aiuoTO ce npoHBHBaT caMO ot BpeMe Ha BpeMe. 

Ako caMO flecJDMHupaMe npoMeH/ikma, 6e3 fla cb3flafleM MHCTaHuna 3a Hea c 
onepaTopa new, me no/iyni/iM rpeujKa no BpeMe Ha KOMrm/iauwfl, 3aiuoTO npo- 
MeH^MBaTa me ocTaHe HenHMuna^M3MpaHa. Eto npuMep: 



int i; 

Console .WriteLine (i ) ; // Use of unassigned local variable ' i ' 



Tiini>T System. Object 

TuntT system. object e 6a30B 3a BCM4KM TunoBe b .NET Framework. KaKTO 
pec|DepeHTHMTe, TaKa v\ CTOMHOCTHMTe TunoBe npoM3/ii/i3aT ot system. object 
v\nv\ ot HeroB HacneflHMK. ToBa y/iecHsiBa nporpaMkicra v\ b mhoto cuTyaunn My 
cnecTABa nucaHe Ha ki3/ikiujeH koa. 

B .NET Framework MO>xeM fla HanmueM c/ieflHkisi koa: 



string s = 5 . ToString i 



T03M KOfl M3BMKBa BMpTya/lHklfl MeTOfl ToStringO OT K/iaca System. Object. 
TOBa e B"b3MO>KHO, 3aiflOTO 4MC/10TO 5 e MHCTaHUMfl Ha Tl/ina System. Int32, 
KOMTO e Hac/ieflHklK Ha System. Object. 

riOHe>Ke BCM4KM TkinOBe ca CbBMeCTMMM C"bC System. Object (object B C#), 

3aiflOTO ca HeroBM Hac/ieflHHuw, MOKeM Ha MHCTaHuna Ha system. object fla 
npucBOABaMe KaKTO pec|DepeHTHM, TaKa v\ ctomhocthm TunoBe: 



object obj = 5; 

object obj 2 = new SomeClass 



3a6e/ie>KKa: Ako He e yKa3aHO flpyro, b C# ue/ii/iTe nwcna no noflpa36npaHe 

ca MHCTaHUMM Ha TMna System. Int32. 

3 a mo CTOMHOCTHMTe TiinoBe Hac/ieflnBaT pe4>epeHTHnq 
Tun System. Object? 

Ako cm cnoMHMM, ne system. object e pec|DepeHTeH Tun, M3r/ie>Kfla Ma/iKO 
CTpaHHO ne CTOMHOCTHMTe Ti/moBe cbiuo ro Hac^eflflBaT. CflKaw MMa HAKaKBO 
npoTMBopenwe: KaK TaKa CTOMHOcmi/iTe TunoBe, komto He ca yKa3aTe/iw, 
npon3^M3aT ot Tun, komto e yKa3aTe/i? 

BctiflHOCT npoTi/iBopenwe HsiMa, 3aiuoTO apxnTeKTMTe Ha .NET Framework no 

M3KyCTBeH Ha^MH Ca HanpaBM^M CbBMeCTMMM BCM4KM CTOMHOCTHM TMnOBe CbC 

system. object. 3a yflo6cTBO b CLR BCM4KM ctomhocthm TunoBe MoraT fla ce 
npeo6pa3yBaT KbM pec|DepeHTHM npe3 onepaun^Ta "onaKOBaHe". OnaKOBa- 
HeTO m o6paTHaTa My onepauna "pa3onaKOBaHe" npeo6pa3yBaT ctomhocthm 
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Ti/inoBe b onaKOBaHM ctomhocthm TunoBe v\ o6paTHOTO. ripn onaKOBaHe ctom- 
HOCTHMTe TunoBe ce KonnpaT b AHHaMkmHaTa naMeT v\ ce no/iynaBa yi<a3aTe/i 
(pecpepeHunfl) KbM tax. ripn pa3onaKOBaHe croi/iHOCTTa ot AHHaMi/mHaTa 
naMeT, coneina ot cbOTBeTHaTa pecpepeHui/m, ce Konupa b CTeKa. 

no KtCHO b HacroflLuaTa TeMa me AncKyTupaMe b p,ejav\i\v\ onaKOBaHeTO v\ 
pa3onaKOBaHeTO Ha ctomhocthm TunoBe. 

noTpe6nTe/iCKMTe Tunoee ckpmto Hac/ieflsiBaT 
System. Object 

ripi/i AecpMHupaHe Ha KaKbBTO v\ p,a e Tun, ckpmto ot Hac ce Hac/ieAflBa 
system. object. HanpwMep CTpyKTypaTa: 



St 


ruct 


P 


oint 


{ 










int 


x, 


y; 


} 









e Hac^eAHMK Ha system. object, MaKap TOBa p,a He ce BM>KAa HenocpeACTBeHO 
ot AeK/iapaukiHTa v\. 

MeTOflMTe Ha System. Object 

KaTO 6a30B Tun 3a bcmukm .NET TunoBe system. object AecpMHupa o6iua 3a 
BCM4KM tax cpyHKuwoHa/iHOcr. Ta3M cpyHKuwoHa/iHOCT ce pea/iki3kipa B HflKO/IKO 
MeTOAa, HflKOM ot komto ca BwpTya/iHki m MoraT Aa 6"bAaT npunoKpnTn: 

- bool Equals (object) - BI/ipTya/ieH MeTOA, komto cpaBHABa TeKyiUMfl 

o6eKT c Apyr o6eKT. MeTOAtT MMa v\ craTMUHa Bepcua Equals (object, 
object), kohto cpaBHABa ABa o6eKTa, uop,ap,euv\ ioto napaMeTpn. 
06eKTMTe ce cpaBHHBaT He no aApec, a no cbAtpwaHwe. MeTOAtT necro 
ntTM ce npunoKpuBa, 3a Aa ce AaAe b"B3mo>khoct 3a cpaBHeHne Ha 
noTpe6nTe^CKM o6eKTM. 

- string TostringO - BkipTya/ieH MeTOA, komto npeACTaBfl o6eKTa bbb 
bma Ha CMMBO^eH hm3. 1/lMn/ieMeHTaukisiTa no noApa36npaHe Ha 
TostringO OTnenaTBa MMeTO caMna Tun. 

- int GetHashcode ( ) - BkipTya/ieH MeTOA 3a i/i3Hkic/i*iBaHe Ha xew-KOA- 
l/l3no/i3Ba ce npn pea/ii/i3aui/iflTa Ha hakom crpyKTypw ot AaHHM, 
HanpuMep xeuj-Ta6/ii/mi/i. rio-HaTaTbK, b TeMaTa 3a MacuBM v\ KOi\eK\\v\v\, 
me pa3MeAaMe to3m MeTOA no-AeTaw/iHO. 

- Finalize o - BwpTya/ieH MeTOA 3a MMn^eMeHTupaHe Ha no^MCTBaiun 
onepauuM npn yHMiuo>KaBaHe Ha o6eKT. B C# He Moxe Aa ce AecpMHupa 
AnpeKTHO, a ce MMn/ieMeHTupa npe3 AecTpyKTopa Ha Tuna. IHe pa3r/ie- 
AaMe noApo6HOCTM 3a t. Hap. "cpi/iHa/iki3auwfl Ha o6eKTn" b TeMaTa 3a 
ynpaB^eHne Ha naMeira v\ pecypcuTe . 

- Type GetTypeO - Bptiua MeTaAaHHM 3a Tuna Ha o6eKTa bbb bma Ha 
MHCTaHunfl Ha system. Type. 1/lMn/ieMeHTkipaH e BtTpewHO ot CLR. 
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- object MemberwiseClone() - KOnupa flBOI/IHHOTO npeflCTaBflHe Ha 

o6eKTa b hob o6eKT, t. e. M3B"bpujBa n/ikiTKO KonnpaHe. ripn pec|DepeHTHM 
TunoBe cb3AaBa HOBa pec|DepeHUMfl KtM cbiuna o6eKT. ripn ctomhocthm 
TunoBe Konupa CTOMHOcrra Ha noflafleHi/m o6eKT. 

- bool ReferenceEquaisO - cpaBHABa ABa o6eKTa no pecJDepeHunfl. ripn 
pec|3epeHTHM TunoBe ce cpaBHABa fla/ii/i o6eKTMTe conaT Ha ep.no v\ cbu\o 
MflCTO b AHHaMMUHaTa naMeT. ripn ctomhocthm TunoBe Bptiua false. 

npeflecjDMHMpaHe Ha cpaBHemieTO Ha TMnoee 

KoraTO flec|DMHi/ipaMe co6crBeH Tkin, necro ntTM ce Ha/iara fla ce HMnjie- 
MeHTupa c|DyHKUMOHa/iHOCT 3a cpaBHeHne Ha HeroBM MHCTaHunn. B .NET 
Framework ce npenoptuBa TaKaBa c|DyHKUMOHa/iHOCT fla ce pea/iki3kipa npe3 
MMn^eMeHTupaHe Ha npeflBi/ifleHi/ue 3a ue/ua MeTOflw b system. object. 

npenop"bHBa ce MeTOflklTe Equals (object) , operator ==, operator != M 

GetHashcode ( ) fla ce MMn^eMeHTupaT 3aeflHO b KOMn/ieKT. Ta3M npaKTMKa 
cnecTABa hakom flocra flocaflHM npo6/ieMM. HanpuMep aKO Equals (object) e 
MMn/ieMeHTwpaH, a onepaTopvr == He e MMn/ieMeHTwpaH, noTpe6nTe/iMTe Ha 
Tuna MoraT fla ce noflBeflaT v\ fla M3B"bpujBaT HeKopeKTHO cpaBHeHne c ==, 

KOeTO no nOflpa36kipaHe BptLfla pe3y/lTaTa OT MeTOfla ReferenceEquaisO ■ 

npeAecjjMHnpaHe Ha cpaBHeHueTo - npMMep 

B HacTOfliflMfl npuMep ce flecJDMHupa K/iac student, komto cbfltpwa 2 mhc|dop- 
MaunoHHM no/ieTa (MMe v\ B"b3pacr), cnefl KoeTO ce flecJDMHupaT MeTOflMTe 3a 
cpaBHeHne Ha cryfleHTki. Cukua ce, ne ABa cryfleHTa ca eflMH v\ cbu\, aKO MMaT 
eflHaKBM MMeHa v\ B"b3pacT. npe,qec|DkiHi/ipaT ce BkipTya/iHkiTe MeTOflu 

Equals (object) , operator ==, operator !=, GetHashCode ( ) M ToStringO 

ot system. object. C ue/i n^KDCTpupaHe KaK ce M3no/i3Ba npeflecJDMHupaHOTO 
cpaBHeHne b Kpaa Ha npuMepa ce cb3flaBaT hako/iko MHCTaHunn Ha student v\ 
ce cpaBHABaT eflHa c flpyra. 



using System; 

public class Student 

{ 

public string mName; 
public int mAge; 

public override bool Equals (obj ect aObject) 

{ 

// If the cast is invalid, the result will be null 
Student student = aObject as Student; 

// Check if we have valid not null Student object 
if (student == null) 

{ 

return false; 
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} 

// Compare the reference type member fields 

if (! Ob j ect . Equals (this .mName, student .mName) ) 

{ 

return false; 

} 

// Compare the value type member fields 
if (this.mA.ge != student .mAge) 

{ 

return false; 

} 

return true; 
} 

public static bool operator == (Student aStudentl, 
Student aStudent2) 

{ 

return Student . Equals (aStudentl, aStudent2); 

} 

public static bool operator != (Student aStudentl, 
Student aStudent2) 

{ 

return ! (Student . Equals (aStudentl, aStudent2)); 

} 

public override int GetHashCode ( ) 

{ 

// Return the hash code of the mName field 

return mName . GetHashCode () ; 
} 

public override string ToString ( ) 

{ 

return String . Format ( 

" Student (Name : {0}, Age: {1})", mName, mAge); 
} 

static void Main ( ) 

{ 

Student stl = new Student () ; 

stl. mName = "EaM HsaH"; 

stl. mAge = 68; 

Console .WriteLine ( stl ) ; // Student . ToString ( ) is called 

Student st2 = new Student ( ) ; 
if (stl != st2) // it is true 
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Console. WriteLine (" {0} != {1}", stl, st2); 



} 



st2.mName = "EaM HBaH" ; 

st2.mAge = 68; 

if (stl == st2) // it is true 

{ 



Console. WriteLine (" {0} == {1}", stl, st2); 



} 



st2.mAge = 7 0; 

if (stl != st2) // it is true 

{ 

Console. WriteLine (" {0} != {1}", stl, st2); 



if (stl != null) // it is true 



Console. WriteLine (" {0} is not null", stl); 



C/ieA ioto ce M3n"b/iHM npuMeptT, ce no/iynaBa cnep,Hv\n pe3y/iTaT: 



<*i "C :, Examples', TypesExample , bin\ Debug TypesExample.exe" 




-ln|x| 


Student (Name: Ban HBaH, Age: 


68) 






H 


Student (Name: Ban HBaH, flge: 


68) != StudenttName: 


, flge: 0) 






Student (Name: Ban HBaH, flge: 


68) == StudenttName: 


Bati HBaH, flge: 


68) 




Student (Name: Ban HBaH, flge: 


68) ! = StudenttName: 


Bart HBaH, flge: 


70) 




Student (Name: Ban HBaH, flge: 


68) is not null 








Press any key to continue. 










I<i 





KaK pa6oTM npnMepi>T? 

MeTOfltT Equals (object) e pea/iki3kipaH Ha hako/iko crbriKM. ritpBO ce 
npoBepaBa p,anw e noflafleH o6eKT ot Tun student, komto He e null. ToBa e 
Heo6xoflMMO yc/iOBkie, 3a fla e B"b3MO>KHO paBeHCTBOTO Ha noflafleHna cryfleHT 
c TeKymnfl CTyAeHT. C/iefl TOBa ce cpaBHHBaT MMeHaTa Ha cryfleHTMTe v\ aKO 
cbBnaflHaT ce cpaBH^BaT v\ roflMHMTe mm. McTMHa ce Bpt>ma, caMO aKO v\ flBeTe 
cpaBHeHMfl ycTaHOBAT paBeHCTBO. 

OnepaTopnTe == v\ ! = ce MMn/ieMeHTkipaT npe3 M3BMKBaHe Ha Equals ( 

object) . 

MeTOfltT GetHashcode ( ) Bptifla xeuj-KOfla Ha MMeTO Ha CTyfleHTa, KoeTO me 
Btpujn pa6oTa b noBeneTO c/iynai/i. no-noflpo6HO Ha to3m MeTOfl me ce cnpeM 
b TeMaTa " MacuBM v\ KO/ieKumV '. 
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MeTOfl"bT ToStringO BptlUa CMMBO/ieH HM3, C"bfl"bp>KaiU MMeTO m B"b3pacTTa Ha 

CTyfleHTa b ziecHO neTMM cpopMaT. 

B r/iaBHaTa nporpaMa (Main ( ) MeTOfla) ce M3B"bpujBaT cepua cpaBHeHna, 
komto fleMOHCTpupaT npaBki/iHaTa pa6oTa Ha kiMn/ieMeHTkipaHkue MeTOflw. 

OnepaTopu 3a pa6oTa c TunoBe b C# 

B C# MMa HflKO/iKO cny>Ke6Hi/i onepaTopa 3a pa6crra c TkinoBe - is m as m 
typeof . 

OnepaTop is 

OnepaToptT is npoBep^Ba p,anw 3afla,qeHi/iflT o6eKT e MHCTaHuna Ha flafleH 
Tun. flpuMep: 



int value = 5; 






if (value is System. Ob j ect) 

{ 

Console .WriteLine ("{ } is 

} 


// it is true 




instance of System. Object ." , 


value) ; 



OnepaTop as 

OnepaToptT as npeo6pa3yBa flafleH pecpepeHTeH Tun b flpyr, KaTO npn 
Heycnex He npeflM3BMKBa M3K/iK>neHkie, a Bptiua ctomhoct null, ripn craH- 
flapTHO npeo6pa3yBaHe Ha TunoBe, aKO MMa HecbBMecrwMOCT Ha o6eKTa c 
pe3y/iTaTHMfl Tun, ce no/iynaBa ki3K/iK>neHkie. HanpuMep: 



int i = 5; 

object obj = i; 

string str = (string) obj; // System. InvalidCastException 



OnepaToptT as npeo6pa3yBa TkinoBe, 6e3 fla npeflM3BMKBa M3K/iioneHMe: 



int i = 5; 

object obj = i; 

string str = obj as string; // str == null 



OnepaTop typeof 

OnepaToptT typeof w3B/inna crrpaweHi/ieTO Ha flafleH Tun bbb bma Ha MHcraH- 

Uklfl Ha System. Type. flpMMep: 



Type intType = typeof (int); 



B TeMaTa " OTpa>KeHMe Ha TunoBeTe " me o6"bpHeM noBene BHMMaHne Ha Tuna 

System. Type M Ha OnepaTOpa typeof. 
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OnepaTopn is n as - npiiMep 

B c^eflBaiunfl npuMep ce ki/uocrpkipa M3no/i3BaHeTO Ha onepaTopnTe is v\ as: 



using System; 
class Base 



class Derived : Base 



class TestOperatorsIsAndAs 

static void Main ( ) 

{ 

Object objBase = new Base ( ) ; 
if (objBase is Base) 

{ 

Console .WriteLine ( "objBase is Base"); 

} 

// Result: objBase is Base 

if (! (objBase is Derived)) 

{ 

Console .WriteLine ( "objBase is not Derived" ) ; 

} 

// Result: objBase is not Derived 

if (objBase is System. Ob j ect) 

{ 

Console .WriteLine ( "objBase is System. Object" 

} 

// Result: objBase is System. Ob j ect 

Base b = objBase as Base; 
Console. WriteLine ("b = {0}", b); 
// Result: b = Base 

Derived d = objBase as Derived; 
if (d == null) 

{ 

Console .WriteLine ( "d is null"); 

} 

// Result: d is null 

Object o = objBase as Object; 
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Console. WriteLine ("o = {0}", o) 

// Result: o = Base 

Derived der = new Derived (); 
Base bas = der as Base; 
Console. WriteLine ("bas = {0}", 
// Result: bas = Derived 



bas ) 



} 



npuMeptT fleK/iapi/ipa RBa K/iaca - Base v\ HeroB HacneAHkiK Derived, cnep, 
KoeTO cb3AaBa hako/iko MHCTaHunn ot Te3M K/iacoBe v\ vv\ npeo6pa3yBa eAHa 
KtM Apyra. Pa6oTaTa Ha onepaTopi/ue is v\ as ce w/uocrpkipa npe3 hako/iko 
npeo6pa3yBaHM5i v\ npoBepKM Ha TunoBeTe. Pe3y/iTaTbT ot ki3iTb/iHeHkieTO Ha 
npuMepHaTa nporpaMa e cj\ep,uv\s\: 



^ "C:\Examples\TypesExample\bin\Debug\TypesExample.e> 



objBase is Base 

objBase is not Derived 

objBase is System. Object 

b = Base 

d is null 

p = Base 

bas = Derived 

Press any key to continue 



^Jnjxj 



K/iOHiipaHe Ha o6eKTM 

K/iOHkipaHeTO (KonnpaHeTo) Ha o6eKTM e onepauna, kohto cb3AaBa MAeH- 
tm4ho Koni/ie Ha RaRen o6eKT. ripn K/iOHkipaHeTO ce cb3AaBaT Konna Ha 
BCM4KM MHCpopMaunoHHM no/ieTa (n/ieH-npoMeH/iMBki) Ha Tuna. CbmecrByBaT 2 
Tuna K^OHnpaHe - n/ikiTKO v\ At/i6oKO. 

I1/1I1TKO K/lOHMpaHe 

ripM n/lMTKO K^OHMpaHe BCM4KM CTOMHOCTHM TMnOBe Ce KOnnpaT, a BCM4KM 

pecpepeHunn ce Ay6/inunpaT (KonnpaT ce aApecnTe). Ha npaKTMKa ce cb3AaBa 
Konne Ha o6eKTa, KoeTO MO>Ke p,a MMa o6lum (cnoAe/ieHki) nacTM c opkirkma/i- 
HMfl o6eKT (TOBa ca bcmuki/i no/ieTa Ha opurnHa^HMfl o6eKT, komto ca ot pecpe- 

peHTeH TMn). ll/ll/ITKO K/lOHkipaHe ce kl3B"bpLUBa OT MeTOAa MemberwiseClone() 
Ha TMna System. Object. 
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/Vb/l60KO KJlOHMpaHe 

ripn fl"b^6oKO (nt/iHo) K^OHnpaHe ce npaBAT Konna Ha bcmukm no/ieTa Ha 
opurnHa^HMfl o6eKT v\ ce cb3AaBa cbBceM hob o6eKT, komto e MAeHTwueH c 
opurnHa^HMfl, ho He cbAtpwa cuop,eneuv\ c Hero o6lum ashhu. Ha npaKTMKa 
ce Ay6/iwukipaT peKypcuBHO b A"b/i6onkiHa bcmukm no/ieTa Ha opkirwHa/iHMfl 
o6eKT i/i cbOTBeTHO TexHMTe no/ieTa. 

n/lMTKM Cpeiljy fl"bJl60KM Konnq 

B nporpaMnpaHeTO M3no/i3BaHeTO Ha n/ikiTKki Konna Ha o6eKTMTe necro boah 
AO npo6/ieMM v\ 3aTOBa He e npenoptuBaHa npaKTMKa. KoraTO Tpa6Ba p,a ce 
K/iOHkipa AaAeH o6eKT, o6mkhob6ho e Heo6xoAHMO p,a ce c"b3AaAe HeroBO 
irb/iHO Konne, a He caMO HOBa pecJDepeHuna, conema kbm opwrwHa/iHkifl o6eKT. 

B hakom peAKM c/iynaw, ot cbo6pa>KeHMfl 3a npow3BOAHTe/iHOCT i/i necreHe Ha 
pecypcn, ce Ha/iara p,a ce no/i3BaT n/iMTKM v\nv\ nacmnHM Konna Ha o6eKTMTe. 
Ako ce npw/iaraT TaKMBa TexHMKM, TOBa Tpa6Ba p,a ce npaBM mhoto BHMMa- 
Te/iHO, 3a Aa He ce no/iynaBaT crpaHHM npo6/ieMki, KaTO cmhapombt "aMa TOBa 
B^epa pa6oTeiue". 

klHTepcfeeiicbT ICIoneable 

B .NET Framework noA K/iOHwpaHe ce noApa36npa "A"b/i6oKO K/iOHkipaHe". 
Bcm4km TunoBe, komto no3BO/i*iBaT K/iOHwpaHe, Tpa6Ba Aa MMn^eMeHTupaT 

MHTepc|DeMCa System. ICIoneable. 

ICIoneable AecJDMHMpa MeTOA Clone () KOMTO Bptiua MAeHTM4HO KOnne Ha 

o6eKTa. clone ( ) MeTOAtT Tpa6Ba Aa Bptiua A"b/i6oKO Konne Ha opkirwHa/iHWfl 
o6eKT. Ako AaAeH o6eKT cbAtpwa KaTO n/ieH-AaHHM Apyrn o6eKTM, Te3M 
o6eKTM Tpa6Ba cbu\o Aa MMn/ieMeHTwpaT icioneabie v\ p,a 6"bAaT K/iOHwpaHM 
nocpeACTBOM clone o MeTOAa mm. Ako TOBa He 6"bAe i/i3iTb/iHeHO, MMa Bepo- 
athoct K^OHnpaHeTO Aa He pa6oTM npaBki/iHO v\ p,a ce no/iynaT cuop,eneuv\ 
AaHHM Me>KAy opkirwHa/iHWfl o6eKT v\ KonneTO. 

K/iOHMpaHe Ha o6eKTM b .NET Framework 

K^OHnpaHeTO KaTO \\s\no e npo6/ieM, npn komto necro B"b3HMKBaT rpeujKM, ho 
3a macTue p^ako ce Ha/iara Aa 6"bAe MMn/ieMeHTkipaHO ptuHO. 

ro/iflMa nacr ot necro i/i3no/i3BaHMTe craHAapTHM TunoBe b .NET Framework 
MMaT MMn^eMeHTaunfl Ha icioneabie - MacuBMTe, KO/ieKuwwTe, CMMBO/iHMTe 

HM30Be M AP- ripMMMTMBHMTe CTOMHOCTHM TMnOBe (int, float, double, byte, 

char m t. h.) MoraT Aa 6"bAaT K/iOHwpaHM npe3 npocTO npucBOABaHe, 3aiuoTO 
He cbAtpxaT B^oxeHM n/ieHOBe ot pec|DepeHTeH Tun. ripn tax Ha npaKTMKa 
bcako K^OHnpaHe e A"b/i6oKO. 
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MMnjieMeHTiipaHe Ha ICIoneable - npiiMep 

B cneABamwfl npuMep me ki/uocrpkipaMe iok MO>Ke fla ce K/iOHkipa HeTpuBM- 
a/iHa CTpyKTypa OTflaHHki, a MMeHHO fli/maMi/mHO pea/iM3i/ipaH CBtp3aH cnwcbK. 
ripn Hero BceKM e/ieMeHT cbfltpwa HflKaKBa ctomhoct m pecpepeHuna kbm 
cneflBam e/ieMeHT. rioc/ieflHkiflT e/ieMeHT cbfltpwa 3a cneflBam e/ieMeHT ctom- 

HOCT null. 

ripn K^OHnpaHeTO Ha CB"bp3aH cnncbK Tpa6Ba fla ce K/iOHkipaT BCkinKkue My 
e/ieMeHTki v\ Bp"b3KMTe Me>Kfly tax. B pe3y/iTaT Tpa6Ba fla ce nocrpoi/i hob 
cnncbK, komto cbfl"bp>Ka e^eMeHTMTe ot ntpBua b pefla, b komto ca 6m/im b 
Hero. Ha npaKTMKa K/iOHi/ipaHeTO Ha CB"bp3aH cnwcbK ce CBe>Kfla ao o6xo>k- 
flaHeTO My v\ nocrpoflBaHeTO Ha Konne Ha BceKM HeroB e/ieMeHT v\ Ha BCHKa 
Bp"b3Ka Me>Kfly flBa e/ieMeHTa. C/ieflBa npuMepHa pea/iki3auwfl: 



using System; 
using System. Text; 

class LinkedList : ICIoneable 

{ 

public string mValue; 
protected LinkedList mNextNode; 

public LinkedList ( string aValue, LinkedList aNextNode) 

{ 

mValue = aValue; 

mNextNode = aNextNode; 
} 

public LinkedList ( string aValue) : this (aValue, null) 

{ 

} 

// Explicit implementation of ICIoneable . Clone ( ) 
object ICIoneable . Clone ( ) 

{ 

return this . Clone () ; 

} 

// This method is not ICIoneable . Clone ( ) 
public LinkedList Clone ( ) 

{ 

// Clone the first element 
LinkedList original = this; 
string value = original .mValue; 
LinkedList result = new LinkedList (value) ; 
LinkedList copy = result; 
original = original .mNextNode; 

// Clone the rest of the list 
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while (original != null) 

{ 

value = original .mValue; 

copy .mNextNode = new LinkedList (value) ; 

original = original .mNextNode ; 

copy = copy .mNextNode; 
} 

return result; 
} 

public override string ToString ( ) 

{ 

LinkedList currentNode = this; 
StringBuilder sb = new StringBuilder ("(") ; 
while (currentNode != null) 

{ 

sb . Append ( currentNode . mValue ) ; 
currentNode = currentNode .mNextNode ; 
if (currentNode != null) 

{ 

sb. Append (" , " ) ; 

} 
} 
sb.Append(") " ) ; 

return sb . ToString () ; 
} 
} 

class TestClone 

{ 

static void Main ( ) 

{ 

LinkedList listl = 

new LinkedList ( "Bail HBaH" , 
new LinkedList ( "Ea6a flra", 
new LinkedList ("Uap Knpo" ) ) ) ; 

Console. WriteLine ("listl = {0}", listl); 

// Result: listl = (Bail HBaH, Ba6a Hra, L[ap Knpo) 

LinkedList list2 = listl . Clone () ; 
list2. mValue = "1st changed"; 

Console. WriteLine ("list2 = {0}", list2); 

// Result: list2 = (1st changed, Ba6a 3ra, L[ap Kwpo) 

Console. WriteLine ("listl = {0}", listl); 

// Result: listl = (Baa MBaH, Ba6a 3ra, L[ap Kwpo) 
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} 



B npuMepHaTa peaj\v\3au,\A5\ e flecpMHupaH CB"bp3aH cnwcbK ot cmmbo/ihm 
HM30Be. MeTOfl"bT ICloneable . Clone ( ) e pea/lM3kipaH eKCn/ll/IUI/ITHO (abho). 
floirb/iHMTe/iHO 3a yao6ctbo e AecpMHupaH MeTOfl cione(). Pa3/im<aTa Me>KAy 
flBaTa MeTOfla e bbb BptiuaHna Tun. 1/lMn/ieMeHTaui/iyiTa Ha MHTepcpewca 

ICloneable (MeTOfl"bT ICloneable . Clone () ) Bptiua object M aKO ce 

M3no^3Ba, Tpa6Ba p,a ce M3B"bpujBa npeo6pa3yBaHe. MeTOfltT clone o Bptiua 
AnpeKTHO npaBM^HMfl Tun v\ hm cnecTABa npeo6pa3yBaHeTO. 

MeTOfl"bT ToStringO l/l3nO/13Ba Cneuwa/lHkm K/iac StringBuilder 3a no- 

ecpeKTMBHO CMo6flBaHe Ha pe3y/iTaTHMfl hm3. K/iacvr StringBuilder v\ npn- 
4MHMTe 3a M3no^3BaHeTO My me 6"bflaT pa3r/ieAaHi/i noflpo6HO b TeMaTa 3a 
pa6oTa cbc cmmbo/ihh HM30Be . 

T^aBHaTa nporpaMa cb3flaBa cnwcbK listi, cbAtpwam 3 e/ieMeHTa, v\ ro 
OTne^aTBa. Cnep, TOBa ro K/ic-Hkipa b npoMeH/ikiBaTa iist2 v\ npoMeHsi ntpBua 
My e/ieMeHT. Tbki ioto opi/iri/ma/iHHflT cnwcbK v\ HeroBOTO Korme He cbAtpwaT 
cuop,eneuv\ ashhm, opurnHa/iHMflT cnwcbK He ce npoMeHfl v\ TOBa acho /im^m ot 
M3BeAeHMfl pe3y/iTaT: 



c\ "C :\ Examples'., Ty pesExample',, bin\ Debug',, TypesExam 



listl = (Bart HBaH, Ea6a flra, Ijap Knpo) 
lisi2 = (1st changed, Ea6a flra, Uap Kwpo) 
listl = (Bart HBaH, Ea6a flra, Uap Kwpo) 
Press any key to continue^ 



^Jnjxj 



OnaKOsaHe (boxing) u pa3onaKOBaHe (unboxing) 
Ha ctomhocthm TunoBe 

Bene o6acHMXMe, ne ctomhocthmt6 TunoBe ce cbxpaH^BaT b CTeKa Ha npw/io- 
>xeHi/ieTO m He MoraT p,a npneMaT ctomhoct null, AOKaTO pecpepeHTHMTe 
TunoBe ctAtpxaT yi<a3aTe/i (pecpepeHui/m) kbm ctomhoct b AHHaMwnHaTa 
naMeT v\ MoraT p,a 6"bAaT null. 

rioHAKora ce Ha/iara Ha pecpepeHTeH Tun p,a ce npucBOM o6eKT ot croMHOcreH 
Tun. HanpuMep MO>Ke p,a ce Ha/io>Kki b system. object MHCTaHuna p,a ce 
3anniue system. int32 ctomhoct. CLR no3BO/iflBa TOBa 6/iaroAapeHne Ha t. 
Hap. "onaKOBaHe" Ha ctomhocthmt6 TunoBe (boxing). 

B .NET Framework ctomhocthmt6 TunoBe MoraT p,a ce M3no/i3BaT 6e3 
npeo6pa3yBaHe HaBcaicbAe, icbAeTO ce M3MCKBaT pecpepeHTHM TunoBe. ripn 
Hy>KAa CLR onaKOBa v\ pa3onaKOBa ctomhocthmt6 TunoBe aBTOMaTkinHO. ToBa 
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cnecTABa flecJDMHupaHeTO Ha o6BMBaiun (wrapper) K/iacoBe 3a npMMMTMBHMTe 
TunoBe, CTpyKTypnTe v\ M36poeHMTe TunoBe, ho pa36npa ce, MO>Ke fla flOBefle 
m flo HflKOki npo6/ieMki, komto me fli/iCKyTwpaMe no-K"bCHO. 

OnaKOBaHe (boxing) Ha ctomhocthm TMnoee 

OnaKOBaHeTO (boxing) e flewcTBue, KoeTO npeo6pa3yBa croi/iHOCTeH Tun b 
pec|DepeHUMfl KbM onaKOBaHa ctomhoct. To ce M3B"bpujBa, KoraTO e Heo6xo- 
Ai/iMO fla ce npeo6pa3yBa ctomhoct6h Tun KbM pec|DepeHTeH Tun, HanpuMep 
npn npeo6pa3yBaHe Ha int32 KbM object: 



int i = 5; 










object obj = 


= i; 


// i 


ce 


onaKOBa 



Bc*iKa MHCTaHunfl Ha croMHOcreH Tun MO>Ke fla 6"bfle onaKOBaHa npe3 npocTO 
npeo6pa3yBaHe ao system. object. Ako eflMH Tun e Bene onaKOBaH, tom He 
MO>Ke fla 6"bfle onaKOBaH btopm ntT v\ npn npeo6pa3yBaHe KbM system. object 
cm ocTaBa onaKOBaH caMO BeflH"b>K. 

CLR M3BtpiuBa OnaKOBaHeTO no cneflHi/m HanwH: 

1. 3afle/ia flkiHaMM^Ha naMeT 3a cb3flaBaHe Ha Konne Ha o6eKTa ot 

CTOMHOCTHM51 TMn. 

2. Konupa cbfltpxaHneTO Ha CTOMHOcmaTa npoMeH/iMBaTa ot creKa b 
3afle^eHaTa flkmaMkinHa naMeT. 

3. Bptifla pec|DepeHUMfl KbM c"b3flafleHMfl o6eKT b flMHaMMUHaTa naMeT. 

ripn OnaKOBaHeTO b fli/maMi/mHaTa naMeT ce 3anncBa MHCJDopMauMfl, ne pec|De- 
peHUMATa cbfl"bp>Ka onaKOBaH o6eKT v\ ce 3ana3Ba MMeTO Ha opwrkiHa/iHkifl 
CTOMHOcreH Tun. 

Pa3onaKOBaHe (unboxing) Ha onaKOBaHM TMnoee 

Pa3onaKOBaHeTO (unboxing) e npouecbT Ha w3B/innaHe Ha onaKOBaHa 
ctomhoct ot flMHaMM^HaTa naMeT. Pa3onaKOBaHe ce M3B"bpujBa npn npeo6pa- 
3yBaHe Ha onaKOBaHa ctomhoct o6paTHO KbM i/mcraHUkm Ha CTOMHOcreH Tun, 
HanpuMep npn npeo6pa3yBaHe Ha object KbM int32: 



object obj = 5; // 5 ce onaKOBa 

int value = (int) obj; // CToiiHOCTTa Ha obj ce pa3onaKOBa 



CLR M3B"bpujBa pa3onaKOBaHeTO no c/ieflHkiyi HanwH: 

1. AKO pec|DepeHUMflTa e null ce npeflkl3BMKBa NullReferenceException. 

2. Ako pecJDepeHUMATa He conn KbM Ba/iwflHa onaKOBaHa ctomhoct ot cbOT- 

BeTHMfl TMn, ce npeflkl3BMKBa M3K/lK)neHI/ie InvalidCastException. 

3. Ako pec|3epeHui/mTa e Ba/ikiflHa onaKOBaHa ctomhoct ot npaBM/iHMfl Tun, 
CTOMHOCTTa ce ki3B/ikma ot flMHaMM^HaTa naMeT i/i ce 3anncBa b creKa. 



272 



flporpaMnpaHe 3a .NET Framework 



3a pa3/ii/iKa ot onaKOBaHeTO, pa3onaKOBaHeTO HeBMHarn e ycneujHa onepauna 
(m TOBa Tpa6Ba fla ce cbo6pa3flBa, KoraTO ce pa6oTM c onaKOBaHM ctomhoctm). 

Oco6eHOCTM npii onaKOBaHeTO vx pa3onaKOBaHeTO 

ripn M3no^3BaHe Ha aBTOMaTMUHO onaKOBaine v\ pa3onaKOBaHe Ha ctomhoctm 
Tpa6Ba fla ce MMaT npeflBMfl hakom oco6eHOCTn: 

- OnaKOBaHeTO v\ pa3onaKOBaHeTO HaMa/iflBaT npoki3BOflkiTe/iHOCTTa. 3a 
onTMMa^Ha npoi/i3BOflkiTe/iHOCT Tpa6Ba fla ce HaMa/iw 6po*iT Ha onaKO- 
BaHMTe m pa3onaKOBaHMTe o6eKTM. 

- OnaKOBaHMTe TunoBe ca Koni/ia Ha opwrwHa/iHHTe ctomhoctm, nopaflu 
KoeTO, aKO npoMeHAMe opi/irkma/iHHfl HeonaKOBaH Tun, onaKOBaHOTO 
Konne He ce npoMeHfl. 

KaK pa6oTnT onaKOBaHeTO n pa3onaKoeaHeTO? 



HeKa 


MMaMe 


c^eflHMfl KOfl: 


int 


i = 5; 








object obj 


= i; 


// 


boxing 


int 


±2; 








12 = 


= (int) 


obj ; 


// 


unboxing 



Ha KapTMHKaTa no-flo/iy cxeMaTMUHO e noKa3aHO KaK pa6oT*iT onaKOBaHeTO v\ 
pa3onaKOBaHeTO Ha ctomhocthm TunoBe b .NET Framework: 



(nporpaivieH CTeK) 



(flMHaMMMHa naivieT) 




int i = 5 ; 
object obj = i ; 
(boxing) 

int i2 ; 



i2 = (int) obj ; 




(boxed 

value-type 

variable in 

the heap) 



(unboxing) 
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ripn onaKOBaine CTOMHOcrra ot CTeKa ce Konupa b flkmaMMUHaTa naMeT, a npn 
pa3onaKOBaHe CTOMHOcrra ot flMHaMMUHaTa naMeT ce Konupa b o6paTHO b 
CTeKa. 

OnaKOBaHMTe ctomhoctm ce A"bp>xaT KaTO ocraHa/ikiTe pec|DepeHTHM TunoBe - 
pa3no/iaraT ce b flMHaMMUHaTa naMeT, yHMiuo>KaBaT ce ot garbage collector, 
KoraTO He ca Heo6xoflMMM Ha nporpaMaTa, v\ npn no,qaBaHe KaTO napaMeTbp 
npn M3BMKBaHe Ha MeTOfl ce npeHac^T no a,qpec. 

npiiMep 3a onaKOBaHe vx pa3onaKOBaHe 

B c^eflBaiunfl npuMep ce i/i/uocrpkipa onaKOBaHeTO v\ pa3onaKOBaHeTO Ha ctom- 
hocthm TunoBe, KaTO ce o6p"biua BHMMaHne Ha hakom oco6eHOCTM npn Te3M 
onepaunki: 



using System; 

class TestBoxingUnboxing 

{ 

static void Main ( ) 

{ 

int valuel = 1; 

object obj = valuel; // MSBtpuiBa ce onaKOBaHe 

valuel = 12345; // npoMeHS ce caMO CTOHHOCTTa b CTeKa 

int value2 = (int) obj; // M3B r bpmBa ce paaonaKOBaHe 
Console .WriteLine (value2 ) ; // OTneyaTBa ce 1 

long value3 = (long) (int) obj; // pa3onaKOBaHe 

long value4 = (long) obj; // InvalidCastException 
} 
} 



Ot npuMepa ce Bki>Kfla, ne pa3onaKOBaHe Ha int32 ctomhoct He MO>Ke fla ce 
M3B"bpujn npe3 flupeKTHO npeo6pa3yBaHe kbm int64. Heo6xo,qi/iMO e ntpBO fla 
ce M3B/iene int32 CTOMHOCTTa ot onaKOBaHMfl o6eKT m c/iefl TOBa fla ce M3Btp- 
ujM npeo6pa3yBaHe ao int64. 

AHOMa/iMii npii onaKOBaHe vx pa3onaKOBaHe 

ripn pa6oTa c onaKOBaHM o6eKTM Tpa6Ba fla ce BHMMaBa, 3aiuoTO aKO He 
6"bflaT cto6pa3eHM hakom oco6eHOCTM, MO>Ke fla ce Ha6/iK>flaBa crpaHHO noBe- 
fleHne Ha nporpaMaTa. Eto eflMH TaKbB npuMep: 



using System; 

interface IMovable 
{ 
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void Move(int aX, int aY); 
} 

/// <summary> 

/// Mhoto Jioiua npaKTHKa ! CTpyKTypMTe He 6nBa 

/// fla cbfltpacaT jiorMKa, a caMO flaHHH ! 

/// </summary> 

struct Point : IMovable 

{ 

public int mX, mY; 

public void Move (int aX, int aY) 

{ 

mX += aX; 

mY += aY; 
} 

public override string ToString ( ) 

{ 

return String . Format ("({ },{ 1 })" , mX, mY); 

} 
} 

class TestPoint 

{ 

static void Main ( ) 

{ 

Point pi = new Point () ; 

Console. WriteLine ("pl={0}", pi); // pl=(0,0) 

IMovable plmov = (IMovable) pi; // pi ce onaKOBa 
IMovable p2mov = // plmov He ce onaKOBa BTopw 
(IMovable) plmov; // nM, aamoTO e Beye onaKOBaH 
Point p2 = (Point) p2mov; // p2mov ce pa3onaKOBa 

pi. Move (-100, -100) ; 
p2mov . Move (5,5) ; 
p2 .Move (100,100); 

Console. WriteLine ("pl={0}", pi); // pl= (-100, -100) 
Console .WriteLine ( "plmov={ }" , plmov); // plmov=(5,5) 
Console .WriteLine ( "p2mov={ }" , p2mov) ; // p2mov=(5,5) 
Console. WriteLine ("p2={0}", p2); // p2=(100,100) 



} 



} 



Pe3y/iTaTbT ot i/i3n"b/mei-ikie Ha npuMepa e cneRHwnj: 
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c\ "T: :\ Examples\ Ty pesExample\ bin\ Debug\ T ypesExa . 



pl=(0,0) 

pl=(-100,-100) 

plmou=(5,5) 

p2mou=(5,5) 

p2=(100,100) 

Press any key to continue 



^Jnj^ 



UL 



J 



OcHOBHaTa npn^MHa 3a to3m pe3y/uaT e c|DaKTbT, ne npn npeo6pa3yBaHe kbm 
MHTepc|DeMC CTpyKTypnTe ce onaKOBaT v\ cbOTBeTHO ce cb3flaBa Konwe Ha 
flaHHMTe, HaMnpaiun ce b tax. OnaKOBaHeTO e cbBceM b pefla Ha HeiuaTa, KaTO 
ce MMa npeABMA, ^e crpyKTypwTe ca ctomhocthm TunoBe, a MHTepc|DeMCMTe ca 
pec|DepeHTHM TunoBe. 




ripenop-bHBa ce, KoraTO ce M3no/i3BaT CTpyKTypM b C#, Te aa 
cbfli>p>KaT caMO qaHHM. /Iowa npaKTMKa e b CTpyKTypa fla ce 
flecjjMHMpaT MeTOflM c ziorMKa, KaKro v\ CTpyKTypa fla MMnsie- 
MeHTMpa MHTepcjieMC. 



KaK pa6oTM npnMep"t>T? 

J\a pa3r/ieAaMe KaK pa6oTM npuMeptT. Ako cbo6pa3kiM pa3no/io>KeHkieTO Ha 

CTOMHOCTHMTe M peCJDepeHTHMTe npOMeHjHMBM B naMeTTa, MO>KeM fla CM 06flCHMM 

KaKBO ce cnyuBa: 



CTeK 3a M3n"b/iHeHne 
Ha nporpaNiaTa 


npoMeH- 
/iMBa 


aApec 


CTOMHOCT 


(HaMa/io 
Ha CTeKa) 






Pi 


0x0012F6A0 


(-100, -100) 


plmov 


0x0012F69C 


0x04A438B4- 


p2mov 


0x0012F698 


0x04A438B4- 


P2 


0x0012F690 


(100, 100) 


(cBo6oflHa 

CTeKOBa 

naMeT) 






(KpaM Ha 
CTeKa) 


0x00000000 





flkiHaMMHHa naMeT 
(managed heap) 


aApec 


CTOMHOCT 














0x04A438B4 


(5,5) 



















276 nporpaMnpaHe 3a .NET Framework 

ripoMeH/ii/iBi/iTe pi m p2 ca ot CTOMHOCTeH Tun m ce pa3no/iaraT flupeKTHO b 
CTeKa (m 3aeMaT no 8 6aMTa ot Hero). 

ripoMeH/ii/iBi/iTe pimov m p2mov ca ot pecpepeHTeH Tun v\ ce pa3no/iaraT b 
AMHaMM^HaTa naMeT. B CTeKa 3a tax ce na3*iT no 4 6aMTa, komto cbfltpaoT 
aApeca Ha CTOMHOCTTa mm. 

C noMOurra Ha fle6"brepa Ha VS.NET MO>xeM fla npocneflkiM touhoto pa3no/io- 
>KeHne m CTOMHOCTMTe Ha Te3M npoMeH^MBM. B ropHaTa Ta6/iwua e noKa3aHO 
ctCTOflHueTO mm to4ho npeflki 3aB"bpujBaHe Ha nporpaMaTa. 

HanoMHAMe, ne npn Intel apxnTeKTypaTa creKbT pacre Haflo/iy v\ CBtpwBa Ha 
aflpec 0x00000000. 

MHTep4>eMCi>T IComparable 

HecTO ntTM ocBeH 3a paBeHCTBO e Heo6xoflMMO o6eKTMTe fla ce cpaBH^BaT 
cnpyiMO HAKaKBa noApeA6a (HanpuMep zieKCkiKorpacpCKa 3a HM30Be v\nv\ no 
ro/ieMkma 3a hhc/iobm Ti/inoBe). B .NET Framework TunoBeTe, komto MoraT fla 
6"bflaT cpaBHABaHM eflMH c flpyr, Tpa6Ba fla MMn/ieMeHTkipaT MHTepcpewca 

System. IComparable. 

l/lHTepcpewcbT flecpMHupa eflMH-eflMHCTBeH MeTOfl - compareTo (object) . To3m 
MeTOfl Tpa6Ba fla pea/iM3kipa cpaBHHBaHeTO v\ fla Bptiua: 

- hmcjio < o - aKO noflafleHMAT o6eKT e no-ro/iflM ot this MHCTaHunaTa 

- o - aKO noflafleHMAT o6eKT e paBeH Ha this MHcraHUkiflTa 

- hmcjio > o - aKO noflafleHMAT o6eKT e no-Ma/i"bK ot this i/mcraHUkiflTa 

IComparable ce M3no/i3Ba ot .NET Framework npn copTupaHe Ha MacuBM i/i 
KO/ieKUMM m npn hakom flpyrw onepaunn, M3MCKBaiun cpaBHeHne no ro/ieMi/ma. 

CucreMHii MMnneMeHTaMMM Ha IComparable 

IComparable e MMn^eMeHTupaH ot mhoto cucTeMHM .NET TunoBe, KaTO 

HanpMMep OT npklMklTMBHklTe CTOMHOCTHM TkinOBe System. Char, System. Int32, 
System. Single, System. Double, OT CMMBO/lHMTe HM30Be (System. String) M 

ot M36poeHMTe TunoBe (system. Enum). ToBa y/iecHABa pa3pa6oT4MUMTe npn 
BceKMflHeBHaTa mm pa6oTa v\ necro nvrw mm cnecryiBa m3^mujhm ycv\nv\s\. 

MMn/ieMeHTMpaHe Ha IComparable - npuMep 

B c^eflBaiflMfl npuMep e ki/uocrpkipaHO KaK MO>KeM fla MMn/ieMeHTwpaMe 
IComparable 3a noTpe6kiTe/iCKi/i flecpMHupaHM TunoBe: 



using System; 

class Student : IComparable 
{ 
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} 



private string mFirstName; 
private string mLastName; 

public Student ( string aFirstName, string aLastName) 

{ 

mFirstName = aFirstName; 

mLastName = aLastName; 
} 

public int CompareTo (ob j ect aObject) 

{ 

if (! (aObject is Student)) 

{ 

throw new ArgumentException ( 

"The object is not Student."); 

} 

Student student = (Student) aObject; 
int f irstNameCompareResult = 

String . Compare (this .mFirstName, student .mFirstName) ; 
if ( f irstNameCompareResult != 0) 

{ 

return f irstNameCompareResult; 

} 
else 

{ 

int lastNameCompareResult = 

String . Compare (this .mLastName, student .mLastName) ; 

return lastNameCompareResult; 
} 



class TestlComparable 

{ 

static void Main ( ) 

{ 

Student stl = new Student ( "BaTe" , "KMpo"); 
Student st2 = new Student ( "Kaica" , "Mapa" ) ; 

Console . WriteLine ( 

"stl. CompareTo (st2) = {0}", stl . CompareTo ( st2 )) ; 
// Result: -1 

Console .WriteLine ( 

"stl. CompareTo (stl) = {0}", stl . CompareTo ( stl )) ; 
// Result: 

Console .WriteLine ( 

"stl. CompareTo (42) = {0}", stl . CompareTo ( 42 )) ; 
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// Result: System. ArgumentException 



} 



B npuMepa ce flecpMHupa K/iac student, komto cbAtpwa RBe MHCpopMaunoHHn 
no/ieTa - MMe v\ cpaMM/ikifl. MMn/ieMeHTaukisiTa Ha compareTo ( ) M3B"bpujBa 
^eKCMKorpacpCKO cpaBHeHne Ha CTyqeHTki - ntpBO no MMe, a cnefl TOBa no 
cpaMM^Mfl npn eAHaKBM MMeHa. Eto KaK M3r/ie>KAa M3X0A"bT ot npuMepa: 



^M* 



c\ "C :\ Examples'., Ty pesExample \ bin\ Debug\ TypesExample .exe 



stl.CompareTo(st2) = -1 
stl.CompareTo(stl) = 



Unhandled Exception: System. ArgumentException: 
at Student .CompareTofObject aObject) in c:\e 

ne 18 

at TestlComparable.Mainf ) in c:\examples\typ 

|Press any key to continue 



llHTepcfreMCMTe IEnumerable m IEnumerator 

B nporpaMnpaHeTO ce cpeiuaT TunoBe, komto cbAtpwaT mhoto Ha 6pow mh- 
CTaHunn Ha Apyrn TunoBe. TaKMBa TunoBe ce HapwuaT KOHTeMHepn v\nv\ oiue 
KO/ieKMMM. Ko/ieKum/i HanpuMep ca MacuBUTe, 3aiuoTO cbAtpwaT mhoto Ha 
6poki eAHaKBM e^eMeHTM. 

HecTO nvri/i ce Ha/iara p,a ce o6xoaht bci/iukm e/ieMeHTM Ha AaAeHa KoneKixwn. 
3a Aa CTaBa TOBa no craHAapTeH Hani/m, b .NET Framework ca AecpuHnpaHM 

MHTepcpeMCMTe IEnumerable M IEnumerator. 



l/lHTep4»eiicbT IEnumerable 

MHTepcpewcbT system. IEnumerable ce i/iMn/ieMeHTwpa ot KO/ieKuww m Apyrw 
TunoBe, komto noAA"bp>KaT onepaunaTa "o6xo>KAaHe Ha e/ieMeHTMTe mm b 
HflKaKtB peA". To3M MHTepcpewc AecpMHupa caMO eAMH MeTOA - MeTOAtT 

GetEnumerator ( ) . TOM Bptiua MTepaTOp (MHCTaHUMfl Ha IEnumerator) 3a 

o6xo>KAaHe Ha e/ieMeHTMTe Ha p,ap,eHv\f\ o6eKT. 

06eKTMTe, noAA"bp>KaiuM IEnumerable MHTepcpewca, MoraT Aa ce w3no/i3BaT ot 
KOHCTpyKunflTa foreach b C# 3a o6xo>KAaHe Ha BCkinKkiTe mm e/ieMeHTw. 

MHTepcpewcbT IEnumerable e pea/iki3wpaH ot mhoto cucTeMHM .NET TunoBe, 

K3TO System. Array, System. String, ArrayList, Hashtable, Stack, Queue, 

sortedList m AP- c ue/i Aa ce y/iecHki pa6oTaTa c tax. 
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MHTepcfeeiicbT IEnumerator 

MHTepc|DeMC"bT System. IEnumerator MMn/ieMeHTkipa 06x0>KflaHe Ha BCM4KM 

e^eMeHTM Ha KO/ieKuww v\ Apyrn TunoBe. Tom pea/iki3wpa npocT i/uepaTop npe3 

C^eAHMTe MeTOAM H CBOMCTBa: 

- Cbomctbo current - Bptma TeKyiunfl e/ieMeHT. 

- MeTOfl bool MoveNext ( ) - npeMMHaBa kbm cneABami/ifl e/ieMeHT v\ Bptiua 
true, aKO tom e Ba/ikiAeH. 

- MeTOA Reset o - npeMecma MTepaTopa HenocpeACTBeHO npeAH ntpBua 
e/ieMeHT (ycraHOBHBa ro b Hana/iHO cbcroflHwe). 

1/lMn/ieMeHTnpaHe Ha IEnumerable m IEnumerator 

C^eABaiunflT npuMep ki/uocTpwpa KaK MoraT p,a 6tAaT i/iMn/ieMeHTwpaHM MHTep- 

CJDeMCMTe IEnumerable M IEnumerator, C/ieA KOeTO Rd 6"bAaT M3nO/13BaHM B"bB 
foreach KOHCTpyKUMfl B C#: 



using System; 

using System. Collections; 

class BitSet32 : IEnumerable 

{ 

private uint mBits = 0; 

public void Set(int alndex, bool aValue) 

{ 

if (alndex<0 | | alndex>31) 

{ 

throw new ArgumentException (" Invalid index!"); 

} 

uint bitMask = (uint) 1 << alndex; 

// Set bit alndex to 
mBits = mBits & (-bitMask) ; 

if (aValue) 

{ 

// Set bit alndex to 1 

mBits = mBits | bitMask; 
} 
} 

public bool Get(int alndex) 

{ 

if (alndex<0 | | alndex>31) 

{ 

throw new ArgumentException (" Invalid index!"); 

} 
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} 



uint bitMask = (uint) 1 << alndex; 
bool value = ( (mBits & bitMask) != 0); 
return value; 
} 

public IEnumerator GetEnumerator ( ) 

{ 

return new BitSet32Enumerator ( this ) ; 

} 

class BitSet32Enumerator : IEnumerator 

{ 

private BitSet32 mBitSet32; 
private int mCurrentlndex = -1; 

public BitSet32Enumerator (BitSet32 aBitSet32) 

{ 

mBitSet32 = aBitSet32; 

} 

public bool MoveNext ( ) 

{ 

mCurrentIndex++; 

bool valid = (mCurrentlndex < 32); 

return valid; 
} 

public void Reset ( ) 

{ 

mCurrentlndex = -1; 

} 

public object Current 

{ 

get 

{ 

return mBitSet32 . Get (mCurrentlndex) ; 

} 
} 
} 



class TestBitSet32 

{ 

static void Main ( ) 

{ 

BitSet32 set = new BitSet32 
set.Set(0, true); 
set.Set(31, true); 



T/iaBa 5. 06ma cwcreMa OTTunoBe (Common Type System) 281 



set. Set (5, true); 








set.Set(5, false); 








set.Set(10, true); 








int index = 0; 








foreach (bool value in set) 

{ 

Console. WriteLine ("set[ {0} ] = 








= {1}", 


index, 


value) ; 


index++; 
} 
} 
} 









Pe3y/iTaTbT ot i/i3iTb/iHeHi/ie Ha npuMepa e cneRHwnj: 



<*\~ "C:\Examples\BitSet32Demo\bin\Debug\BitSet32Demo.exe" 1 


set[0] = True Z 


settll = False 


set[21 = False 


set[31 = False 


set [4] = False 


set[51 = False 


set[61 = False 


set[7] = False 


set[81 = False 


set[91 = False 


set[10] = True 


setllll = False 



KaK pa6oTM npnMepi>T? 

K/iacbT Bitset32 npeflCTaB^ABa MHO>KecTBO ot 32 6y/ieBki ctomhoctm. Tom 
cbxpaHflBa CTOMHOCTMTe cm b uint32 no/ie KaTO KOM6nHaunfl ot 6nTOBe - no 1 
6mt 3a BCAKa ot tax. MeTOfltT set (index, value) M34nc^flBa 6nTOBa MacKa 
3a 3ap,ap,eHv\f\ mhabkc, Hy/iwpa cbOTBeTHi/m 6mt m aKO e 3aAafleHa ctomhoct 
true, ro ycraHOBflBa cnep, TOBa b eAMHuua. MeTOAtT Get (index) i/i3nwc/iflBa 
6nTOBa MacKa 3a 3aflafleHMfl mhackc m Bptiua CTOMHOcrra Ha cbOTBeTHna 6mt. 

K/iacbT Bitset32 MMn^eMeHTupa MHTepc|DeMca iEnumerabie KaTO b MeTOfla My 
GetEnumerator ( ) cb3flaBa m Bptiua MHCTaHunfl Ha cneuwa/ieH BtTpeweH K/iac 

BitSet32Enumerator, MHMUMa^M3MpaHa no TeKyiUMfl BitSet32 06eKT. 

K/iaCbT BitSet32Enumerator e MMn/ieMeHTauklfl Ha MHTepcJDeMCa IEnumerator. 

Tom cbxpaHABa TeKyiuna MHfleKC ot o6xo>KflaHeTO Ha Bitset32 o6eKTa bi>b 
BBTpeWHa npOMeH/lklBa mCurrentlndex. MeTOAtT MoveNext ( ) yBe/iwuaBa 
TeKymnfl MHAeKC v\ aKO He e AOcmrHaT KpaaT, Bptiua true. MeTOAtT Reset o 
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3aAaBa ctomhoct -i 3a TeKyiuna MHfleKC (TOBa e e/ieMeHTbT npeflu ntpBua). 
Cbomctboto current Bptiua eneMenja ot TeKymaTa no3nunfl. 

T^aBHaTa nporpaMa AeMOHcrpwpa npaBM/iHaTa pa6oTa Ha K/iaca Bitset32 v\ 

MMn^eMeHTaUMflTa Ha MHTepcpeMCklTe IEnumerable V\ IEnumerator. Tfl 

cb3flaBa MHCTaHunfl Ha Bitset32, npoMeHfl HAKOM ot 6nTOBeTe m OTne^aTBa 

BCM4KM CTOMHOCTM C U.MK"b/l foreach. 

Ynpa>KHeHiifl 

1. M36poMTe ocHOBHMTe pa3^MKM Me>Kfly CTOMHOCTHMTe m pecpepeHTHMTe 
TunoBe. Kom ot cnep,uv\je TunoBe ca ctomhocthm m kom pecpepeHTHM? 

- int, char, string, float, M36poeHM TMnOBe, K/iacOBe, CTpyKTypn, 

MHTepcpewcn, Ae/iera™, MacuBM, yi<a3aTe/iki, onaKOBaHM ctomhocthm 
TunoBe 

2. flecpMHupaMTe K/iac student, komto cwvbpwa p,auuv\je 3a eAMH CTyAeHT: 
TpnTe My MMeHa, ETH, MecTO>KMBeeHe (nocroflHeH v\ BpeMeHeH aApec), 
Te/iecpOH (cTaunoHapeH v\ Mo6w/ieH), e-mail, Kypc, cneuwa/iHOCT, BY3, 
cpaKy/iTeT v\ t.h. M3no/i3BaMTe M36poeH Tun (enumeration) 3a cneun- 
a/iHOCTMTe, BY3-OBeTe v\ cpaKy/iTeTMTe. Pea/iM3kipawTe craHAapTHMTe 

MeTOAM, Hac^eAeHM OT System. Object: Equals (object) , ToStringO, 
GetHashCode ( ) M OnepaTOpMTe == M !=. 

3. flo6aBeTe MMn/ieMeHTau.Mfl Ha MHTepcpewca icioneabie 3a K/iaca student. 
MeTOAtT clone o Tpa6Ba p,a Konupa b hob o6eKT bcako ot no/ieTaTa Ha 

K/iaca Student. 

4. flecpMHupaMTe CTpyKTypaTa ot ashhm abomuho HapeAeHO a^pbo 3a npe- 
TbpcBaHe (binary search tree) c onepau.nn "Ao6aB*iHe Ha e/ieMeHT", 
"TtpceHe Ha e/ieMeHT" v\ "n3TpnBaHe Ha e/ieMeHT". He e Heo6xoAHMO p,a 
noAA"bp>KaTe a^pboto 6a/iaHCwpaH0 (TOBa me bm cnecTM mhoto ycv\nv\n). 

MMn^eMeHTMpaMTe BMpTya/lHMTe MeTOAH ToStringO, Equals (object) , 
GetHashCode ( ) OT System. Object M OnepaTOpMTe 3a cpaBHeHMe == M !=. 

flo6aBeTe v\ pea/iM3au.kifl Ha MHTepcpewca icioneabie 3a A"b/i6oKO Konn- 
paHe Ha a^pboto. 

YntTBaHe: 3a p,a y/iecHMTe pa6oTaTa cm, M3no/i3BawTe ABa Tuna - K/iac 

BinarySearchTree (3a caMOTO A"bpBO) M K/iac TreeNode (3a e/ieMeHTMTe 

Ha a^pboto). 

5. fleCpMHkipaMTe K/iac ComplexNumber, KOMTO CbA"bp>Ka KOMn/ieKCHO HMC/10. 

MMn/ieMeHTwpaMTe 3a Hero MHTepcpewca icomparabie. 

6. flecpMHupaMTe K/iac Bitset256, komto npeAcraB/iflBa MacuB ot 256 6y/ieBki 
ctomhoctm m ce cbxpaHABa BtTpeujHO KaTO 4 Ha 6poki 64-6mtobm no/ieTa 

(Ulnt64). Pea^M3MpaMTe MeTOAH Get (int index), Set (int index, bool 

value) m MHAeKcaTop 3a AOCTtn. MMn^eMeHTupawTe v\ MHTepcpewca 
IEnumerable, KaTO 3a ue/iTa w3no/i3BaTe BtTpeiueH K/iac, komto HMn/ie- 

MeHTMpa IEnumerator. 
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HAMMOHA/1HA AKAflEMIIfl no PA3PAEOTKA HA COOTYEP 



JleKTopiue 



AKafleMMATa 



» CBeTJIMH HaKOB e 

npenoflaBaTe^ no cbBpeMeHHM 
coc(3TyepHM TexHO/iorun b CY 
"Cb. K/lMMeHT OxpuflCKki". 

Tom e aBTop Ha fleceTKM Ha- 
y4HM n TexHMMecKM ny6/iMKa- 

UMM M HflKO/lKO KHMTM, CBtp- 

3aHM c pa3pa6oTKaTa Ha co0Ty- 
ep, 3apafln KoeTO e TbpceH 

/leKTOp M KOHCy/lTaHT. 

CBeT^MH e pa3pa6oTHMK c flt/i- 
roroflkiiueH onuT, pa60TM/i no 
pa3HOo6pa3HM npoeKTM, pea/11/1- 

3kipaHM C pa3^MMHM TeXHO/lOTkll/l 

(.NET, Java, Oracle, PKI m ap.). 

I1pe3 2004 r. no/iynaBa Harpa- 
flaTa A>koh ATaHacoB" ot 

npe3MfleHTa Ha Et/irapi/ia Te- 
oprn ritpBaHOB 3a npuHOca My 

KbM pa3BMTMeTO Ha MHCpopMa- 
UMOHHMTe TeXHO/lOrMM M MH- 
(}50pMai4MOHHOTO O6li(eCTB0. 

» MapTHH KynoB e M3- 

nt/iHHTe/ieH flkipeicrop Ha cpup- 
Ma "KoflATecr", b kohto ptKO- 
BOflu pa3pa6oTKaTa Ha CMCTeMki 
3a ynpaB/ieHne Ha Ka^ecTBOTO 
m aBTOMaTM3aumi Ha cocfrryep- 

HOTO npOM3BOflCTBO. 

MapTMH e onuTeH zieicrop m 

CepTMCflMUMpaH OT MaMKpoco0T 

pa3pa6oT4MK no nporpaMi/ue 
MCSD n MCSD.NET. 

» /JpyrH MHCTpyKTOpM C 

6oraT onuT KaTO npenoflaBaTe- 
/iM m nporpaMMCTM. 



» HauMOHa/iHa aKaAeMim no pa3pa- 
6oTKa Ha cocpTyep (HAPC) e ueHTbp 
3a npo0ecnoHa/iHO o6yHeHi/ie Ha co0- 
TyepHM cneuna/iMCTM. 

» HAPC npoBe>Kfla 3afl"bJi6oHeHi/i Kyp- 
coBe no pa3pa6oTKa Ha co0Tyep m CbB- 
peMeHHM co0TyepHM TexHO/iorun. 

» ripefl/iaraHi/i cneu,i/ia/iHOCTi/i: 
.NET Enterprise Developer 
Java Enterprise Developer 

» KanecTBeHO o6yHeHne c mhoto 
npaKTMHecKM ynpa>KHeHnn 

» 3aB"bpujBaTe caMO 3a 3 Meceua. 

» TapaHTMpaHa pa6oTa c/iefl ycnew- 
ho 3aB"bpujBaHe! 

» npo0ecnoHa/iHa cepTi/i0i/iKau,km! 

» BE3n/lATHO! 

YMMTe 6e3n/iaTHO, rmamaTe c/iefl KaTO 
3aB"bpujMTe m 3anoMHeTe pa6oTa. 

CTMneHflMM OT co0TyepHM 0MPMM. 



http://academy.devbg.org 
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Cb6liTMfl 



Heo6xoflMMM 3HaHMn 

- 5a30BM no3HaHMfl 3a apxHTeicrypaTa Ha .NET Framework 

- Ba30BM no3HaHMfl 3a o6iuaTa cwcreMa ot TunoBe b .NET (Common Type 
System) 

- 5a30BM no3HaHMfl no o6eKTHO-opneHTnpaHO nporpaMnpaHe c .NET 
Framework v\ C# 

ClafllapMOHMe 

- fle/iera™ (delegates). flecJDMHupaHe, MHCTaHunpaHe, M3BMKBaHe 

- Single-cast v\ multicast fle/iera™ 

- C"b6kiTMfl (events) 

- Pa3/im<a Me>Kfly c"b6nTne v\ MHCTaHuna Ha Ae/ieraT 

- YTBtpAeHM KOHBeHunn npw flecJDMHupaHe v\ ki3no/i3BaHe Ha cb6MTMfl b 
.NET Framework 

- Kora p,a M3no/i3BaMe MHTepc|DeMCM, cb6MTMfl v\ Ae/iera™? 

B Ta3M TeMa ... 

B HacToamaTa TeMa me pa3r/ieflaMe pecJDepeHTHMa Tun Ae/ieraT. IHe ce 3ano3- 
HaeM c Ha^MHMTe Ha HeroBOTO M3no/i3BaHe, pa3/iwnHHTe BMflOBe Ae/iera™, 
KaKTO m HeroBM xapaKTepHM npn^OKeHna. IHe npeAcraBMM noHATneTO Cb6w- 
Ti/ie m me o6achmm Bp"b3KaTa My c fle/ieraTkue. IHe cpaBHMM Ae/ieraTMTe v\ 
MHTepc|DeMCMTe m me bmamm b kom c/iynaw e Ao6pe p,a ce M3no/i3BaT eAHMTe v\ b 
kom - APyrnTe. 
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KaKBO npeflcraBJiflBaT fle/ieraTMTe? 

fle/ieraTMTe ca pecpepeHTHM TunoBe, komto onucBaT curHaTypaTa Ha AafleH 
MeTOA (6poa, Tuna v\ noc/ieAOBaTe/iHOCTra Ha napaMeTpnTe My) v\ BptiuaHna 
ot Hero Tun. MoraT p,a ce pa3r/ie>KAaT KaTO "o6bmbkm" Ha MeTOAM - Te 
npeAcraB/iflBaT crpyKTypw ot ashhh, komto npneMaT KaTO ctomhoct mbtoam, 
OTroBapaiuM Ha onucaHaTa ot p,eneraja curHaTypa v\ BptiuaH Tun. 

MHCTaHMMpaHe Ha ne/ieraT 

fle/ieraTbT ce kmcraHUkipa KaTO K/iac v\ MeTOAtT ce noAaBa ioto napaMeTbp Ha 
KOHCTpyKTopa. B"b3MO>KHO e Ae/ieraTbT p,a conn kbm noBene ot eAMH MeTOA, ho 
Ha TOBa me ce cnpeM i"ioapo6ho Ma/iKO no-HaTaT"bK. 

fle/ieraTMTe m yKa3aTe/iMTe kt>m 4>yHKMnn 

CtiuecTByBa M3Becma npw/ikiKa Me>KAy Ae/ieraTMTe v\ yKa3aTe/iMTe kbm cpyHK- 
\\v\v\ b Apyrn e3Mun, HanpuMep Pascal, C, C+ + , Tbv\ KaTO nocneAHMTe npeA- 
CTaB^ABaT Tnnn3npaH yKa3aTe/i kbm cpyHKuna. fle/ieraTMTe cbu\o cwvbpwaT 
cm/iho Tnnn3npaH yKa3aTe/i kbm cpyHKuna, ho Te ca v\ Heiuo noBene - Te ca 
Hairb/iHO o6eKTHO-opneHTnpaHM. Ha npaKTMKa Ae/ieraTMTe npeAcraB/iflBaT 
K/iacoBe. MHCTaHUMATa Ha eAMH Ae/ieraT Mowe p,a cbAtpwa b ce6e cm KaKTO 
MHCTaHunfl Ha o6eKT, TaKa v\ MeTOA- 

Callback Me to am m ae/ieraTM 

Eaho ot ocHOBHMTe npw/io>KeHkifl Ha Ae^eraTMTe e pea/iki3aun*iTa Ha "o6paTHM 
M3BMKBaHMfl", T.Hap. callbacks. V\p,es\Ta e p,a ce npeAaAe pecpepeHuna kbm 
MeTOA, komto Aa 6"bAe M3BMKaH no-K"bCHO. TaKa Moxe p,a ce octiuecTBn 
HanpuMep acuHxpoHHa o6pa6oTKa - ot AaAeH koa M3BMKBaMe MeTOA, KaTO My 
noAaBaMe callback MeTOA v\ npoAt/iwaBaMe pa6oTa, a M3BMKaHMflT MeTOA 
M3BMKBa callback MeTOAa KoraTO e Heo6xoAMMO. Cbc cpeACTBaTa Ha Ae/iera- 
TMTe e B"b3MO>KHO AaAeH K/iac Aa no3BO/iw Ha noTpe6nTe/iwTe cm p,a npeAOC- 
TaBAT MeTOA, M3B"bpujBaiu cneukicpwuHa o6pa6oTKa, KaTO no to3m HanwH 
o6pa6oTKaTa He ce cpMKCupa npeABapwTe/iHO. 

CTaTMHHM M/1M etOeMn/lSipHM MeTOflM 

fle/ieraTMTe MoraT Aa conaT KaKTO kbm MeTOAH Ha MHCTaHuna Ha K/iaca, b 
komto ca AeK^apupaHM, TaKa v\ kbm craTMUHM MeTOAM. ToBa npeAcraB/iflBa 
yAo6cTBO, 3aiuoTO MOxeM Aa M3no/i3BaMe Ae/ieraT, 6e3 Aa CMe Cb3p,anv\ 
MHCTaHunfl Ha c"bA"bp>KaiuMfl ro K/iac. TaKa ce cnecryiBa cb3AaBaHeTO Ha 
AOirb/iHMTe/iHa MHCTaHuna Ha K/iac. flpyra b"B3mo>khoct e Aa ce ot/iokm 
cb3AaBaHeTO Ha MHCTaHuna Ha Ae/ieraT AOKaTO ta CTaHe Heo6xoAMMa. 3a 
ue/iTa MOxeM Aa AecpMHupaMe cbomctbo Ha K/iaca, komto no/i3Ba Ae/ieraTa, v\ 
b get MeTOAa Ha cbomctboto Aa cb3AaAeM Ae/ieraTa. 
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npiiMep 3a fle/ieraT 

C^eflBaiunflT npuMep AeMOHcrpi/ipa AeK/iapwpaHe Ha Ae/ieraT, kmcrai-mi/ipaHe 
Ha Ae/ieraT v\ M3BMKBaHe Ha MeTOA, coneH ot Hero. 



// Declaration of a delegate 

public delegate void SimpleDelegate ( string aParam); 

class TestDelegate 

{ 

public static void TestFunction ( string aParam) 

{ 

Console .WriteLine ( "I was called by a delegate."); 
Console .WriteLine ( "I got parameter {0}.", aParam); 



public static void Main ( ) 

{ 

// Instantiation of a delegate 
SimpleDelegate SimpleDelegate = 

new SimpleDelegate (TestFunction) ; 
// Invocation of the method, pointed by a delegate 
SimpleDelegate ( "test" ) ; 



C/ieA M3n"b/iHeHne Ha npuMepa ce no/iynaBa cnep,Hv\HT pe3y/iTaT: 



o-\ "G:\Delegates\DelegatesExample\bin\Debug\DelegatesExample.eHe" 



I was called by a delegate. 
I got parameter test. 
Press any key to continue. 



J nix 



J 



2U 



OnMcaHMe Ha npMMepa 

B ntpBMfl peA ot KOAa ce AeK/iapwpa Ae/ieraT. 3a ue/iTa ce i/i3no/i3Ba k/ikdho- 
BaTa AyMa delegate. Cnep, TOBa b K/iaca ce AecJDMHupa c|DyHKUMfl, koato MMa 
curHaTypa v\ BptiuaH Tun KaTO Te3M, AeK/iapwpaHi/i ot Ae/ieraTa. B r/iaBHua 
MeTOA Ha K/iaca ce MHCTaHuupa Ae/ieraTa, ioto Aec|DMHMpaHMflT MeTOA ce 
noAaBa ioto napaMeTbp v\ cnep, TOBa tom ce M3BMKBa npe3 Ae/ieraTa. 



BMflOBe fle/ieraTM 

fle/ieraTMTe b .NET Framework ca cneuwa/iHki K/iacoBe, komto HacneAflBaT 

System. Delegate kl/ll/l System. MulticastDelegate. Ot Te3M K/iaC0Be o6ane 

abho MoraT Aa HacneAflBaT caMO CLR v\ KOMnki/iaToptT. BcbiuHOCT, Te He ca ot 
Tun Ae^eraT - Te3M K/iacoBe ce i/i3no/i3BaT, 3a Aa ce HacneAflBaT ot tax 
TunoBe Ae/ieraT. 
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Bcexki Ae/ieraT MMa "cnncbK Ha n3BMKBaHe" (invocation list), komto 
npeflCTaB^ABa HapefleHO MHO>KecTBO p,enerajv\, KaTO BceKM e/ieMeHT ot Hero 
cbAtpwa KOHKpeTeH MeTOfl, pecpepupaH ot fle/ieraTa. fle/ieraTi/iTe MoraT p,a 

6"bflaT eAMHM4HM M MHO>KeCTBeHM. 

Eamhmhhm (singlecast) neneram 

EflMHMHHMTe Ae/iera™ Hac/ieAflBaT K/iaca system. Delegate. Te3M Ae/iera™ 

M3BMKBaT TOUHO eAHH MeTOA. B Cm/ICbKa CM Ha M3BMKBaHe MMaT eAMHCTBeH 

e/ieMeHT, cbAtpwam pecpepeHuna kbm MeTOA- 

MHOKecTBeHM (multicast) neneram 

MHOwecTBeHirre fle/ieram HacneAflBaT K/iaca system. MulticastDeiegate, 
komto ot CBOfl CTpaHa e Hac/ieAHkiK Ha K/iaca Ha system. Delegate. Te MoraT 
Aa BMKaT eAMH v\nv\ noBene MeTOAa. TexHMTe cnncbun Ha M3BMKBaHe cwvbp- 
>KaT MHO>KecTBO e/ieMeHTM, BceKM pecpepupaiu MeTOA- B tax MO>xe eAHH v\ cbu\ 
MeTOA Aa ce cpeiua noBene ot BeAH"b>K. ripn M3BMKBaHe Ae/ieraTbT aKTMBupa 
BCM4KM pecpepupaHM MeTOAM. MHO>KecTBeHMTe Ae/iera™ MoraT Aa ynacrBaT b 
KOM6nHnpaiuM onepaukin. 

E3MK"bT C# c"bA"bp>Ka 3ana3eHaTa AyMa delegate, npe3 koato ce AeK/iapwpa 
Ae/ieraT. ripn Ta3M AeK/iapaui/ia KOMnn/iaToptT aBTOMaTi/mHO Hac/ieAflBa Tuna 
MulticastDeiegate., T.e. c"b3AaBa MHOxecTBeH Ae/ieraT. 3aTOBa me o6tpHeM 
no-ro/iflMO BHMMaHne MMeHHO Ha to3m bma Ae/iera™. 



& 



Ha npaKTMKa singlecast fle/ieraTkue nonm He ce M3no/i3BaT v\ 
noA fle/ieraT o6mkhob6ho ce MMa npeflBMfl multicast fle/ieraT. 



kl3BMKBaHe Ha multicast fle/ieram 

ripn M3BMKBaHe Ha multicast Ae/ieraT ce M3n"b/iHflBaT bci/iukm MeTOAH ot Hero- 
BMfl cnncbK Ha M3BMKBaHe. MeTOAMTe ce bi/iiot b peAa, b komto ce HaMnpaT b 
cnncbKa, KaTO Ay6/ikipami/iTe ce MeTOAH (aKO MMa TaKMBa) ce bi/iiot TO/iKOBa 
ntTM, ko/ikoto ce cpeiuaT b crmcbKa. 

fle/ieraTM m Bpt»ujaHM ctomhoctm 

Ako curHaTypaTa Ha MeTOAHTe, BMKaHn ot Ae/ieraTa BK/iiouBa BptiuaHa 
ctomhoct, Bptiua ce CTOMHOCTTa, no/iyneHa npn M3n"b/iHeHi/ieTO Ha noc/ieAHMH 
e/ieMeHT ot crmcbKa Ha Ae/ieraTa. KoraTO curHaTypaTa BK/iK>nBa out v\i\v\ ref 
napaMeTtp, to bcmukm M3BMKaHM MeTOAH npoMeHAT HeroBaTa ctomhoct nocne- 
AOBaTe^HO b peAa cm Ha M3BMKBaHe v\ KpaMHMflT pe3y/iTaT e pe3y/iTaTa ot 

nOC^eAHMfl M3BMKaH MeTOA- 

fle/ieraTM m M3K/iioHeHMJi 

B"b3MO>KHO e npn M3BMKBaHe Ha multicast Ae/ieraT hakom ot MeTOAHTe ot 
cnwcbKa My Ha M3BMKBaHe Aa xBtp/iw ki3K/iK)neHi/ie. B to3m cnynai/i MeTOAt>T 
cnupa M3n"b^HeHne v\ ynpaB/ieHkieTO ce Bptiua b KOAa, M3BMKa/i Ae/ieraTa. 
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OcraHa/iMTe MeTOflM ot cnncbKa He ce M3BMKBaT. flopn M3BMKBaiunflT MeTOfla 
fla xBaHe M3K/uoneHMeTO, ocraHa/iMTe MeTOflu ot cnncbKa He ce M3iTb/iHflBaT. 

System. MulticastDelegate 

K/iaCbT System. MulticastDelegat e Hac/ieflHMK Ha System. Delegate. TOM e 

6a30B K/iac 3a bcmukm fle/ieraTM b C#, ho caMMHT tom He e Tkin .qe/ieraT - npn 
cpeiuaHe Ha K/iionoBaTa flyMa delegate KOMnM/iaToptT cb3,qaBa K/iac, 

Hac/ieflHMK Ha System. MulticastDelegat. BCMUKM fle/ieraTM Hac/ieflflBaT OT 

Hero hako/iko Ba>KHM MeTOAa, komto cera me pa3r/ieflaMe. 

KoM6nHnpaHe Ha Ae/ieraTM 

Multicast fle^eraTMTe MoraT fla yuacrBaT b KOM6nHnpaiuM onepaunn. ToBa ce 
pea^M3npa c MeTOfla combine () Ha K/iaca. Tom c/ikiBa cnncbunTe ot MeTOflu Ha 
hhko/iko fle/ieraTa ot eflHaKtB Tun. To3m MeTOfl e npeflecJDMHupaH v\ MO>xe fla 
npneMa KaTO napaMeTpn iokto flBa multicast fle/ieraTa ot eflHaicbB Tun, TaKa 
m MacuB ot multicast fle/ieraTM ot eflHaKtB Tun. B pe3y/iTaT Bptiua hob 
multicast fle/ieraT, hmmto cnncbK ot MeTOflu cbfltpwa cnnctunTe Ha 
noflafleHMTe KaTO napaMeTpn fle/ieraTM. 

HeM3MeHneMOCT Ha Ae/ieraTMTe 



& 



HeneraTbT e Hen3MeHneM o6e«T - BeflHi>>K cb3flafleH, noBene 
He Mowe fla ce npoMeHo. 



OnepaunflTa "cnvtBane" He npoMeHH cbiuecTByBaiunTe fle/ieraTM, a c"b3flaBa 
hob fle/ieraT. Ako fle/ieraTbT, no/iyneH b pe3y/iTaT Ha KOM6nHnpaHe He pec|De- 
pupa hmto eflMH MeTOfl, combine o Bptifla ctomhoct null, a He fle^eraT c 
npa3eH cnnctK ot MeTOflu. B C# e npeflecJDMHupaH onepaToptT += 3a kom6m- 
HupaHe Ha fle/ieraTM. 

MeTOA Remove() 

OcBeH, ne cnwcbui/iTe ot MeTOflu Ha hako/iko fle/ieraTa MoraT fla 6"bflaT 
o6eflMHABaHM b eflMH, B"b3MO>KHO e c"biuo ot crmcbKa Ha eflMH fle^eraT fla ce 
M3BaflM cnMCtKtT Ha flpyr. ToBa ce M3BtpujBa npe3 MeTOfla Remove!). Tom 
npMeMa KaTO napaMeTpM flBa fle/ieraTa m b pe3y/iTaT Bptiua hob fle/ieraT, 
4mmto crmcbK e no/iyneH KaTO ot crmcbKa Ha ntpBMfl apryMeHT e npeMaxHaTO 
noc/ieflHOTO cpeiuaHe Ha crmcbKa Ha btopma apryMeHT. Ako flBaTa crmcbKa ca 
eflHaKBM, m/im aKO cnMCbicbT Ha btopma apryMeHT He ce cpeiua b crmcbKa Ha 
irbpBMfl, pe3y^TaT"bT e null. B e3MKa C# e npeflec|DMHMpaH onepaTopvr -= 3a 
M3Ba>KflaHe Ha cnMCtuM Ha fle/ieraTM. 

no/iynaBaHe Ha cnwcbKa ot mctoam 

C MeTOfla GetinvocationListo MO>xe fla ce no/iynaT MeTOflMTe, bmiohm ot 
fle/ieraTa. IIo-tohho, MeTOflvr Bptiua MacMB ot fle/ieraTM OTTMna Ha fle/ieraTa, 
3a komto ce BMKa MeTOflvr. BceKM fle/ieraT ot MacMBa cbfltpwa b crmcbKa cm 
ot MeTOflM eflMHCTBeH e/ieMeHT - hakom ot MeTOflMTe, BMKaHM ot fle/ieraTa. B 
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MacuBa MMa no ep,v\n Reneraj 3a BceKM MeTOfl v\ Ae/ieraTi/iTe ca noflpefleHM 
TaKa, KaKTO ce M3BMKBaT ot multicast Ae/ieraTa. M3BMKBaHeTO Ha Ae/ieraTMTe 
noc/ieAOBaTe^HO b peAa, b komto ce cpeiuaT b MacuBa, me MMa cbmi/m ecpeKT 
ioto ot M3BMKBaHe Ha caMMfl Ae/ieraT. 

flpyrn mctoam 

ripn AeK^apupaHeTO Ha Ae/ieraT KOMnki/iaTopvr cb3flaBa hako/iko c/iy>Ke6Hki 
MeTOAa, komto He MoraT fla ce M3BMKBaT abho. MeTOfltT invoke ( ) M3BMKBa 
MeTOAa (MeTOAMTe), coneH (coneHw) ot Ae/ieraTa. C/ieAOBaTe/iHO npn o6p"b- 
lueHne KtM fle/ieraTa BCbiuHOCT ce M3BMKBa MeTOfltT invoke o, a tom BMKa 
MeTOflMTe ot cnwcbKa Ha Ae/ieraTa. flpyrn MeTOfln ca Begininvoke ( ) n 

EndInvoke(), Hpe3 KOMTO Ce pea^M3Mpa aCMHXpOHHO M3BMKBaHe. OCBeH TOBa 

KOMnn^aToptT AeK^apupa v\ KOHcrpyKTop Ha Ae/ieraTa. 

OCBeH OnucaHMTe MeTOAH, K/iaCbT System. MulticastDelegate MMa M eAHO 

Ba>KHO cbomctbo - Method. To Bptiua ntpBMfl MeTOA ot cnwcbKa Ha Ae/ieraTa. 

Multicast Ae/ieraTM - npMMep 

B HacTOfliuMfl npuMep ce AeMOHcrpwpa pa6oTaTa c multicast Ae/iera™ v\ ce 
ki/uocrpkipa xoAa Ha ki3iTb/iHeHkie Ha nporpaMHMfl koa: 



using System; 

public delegate void StringDelegate ( string aValue); 

public class TestDelegateClass 

{ 

void PrintString ( string aValue) 

Console . WriteLine (aValue) ; 

void PrintStringLength ( string aValue) 

Console .WriteLine ( "Length = {0}", aValue . Length) ; 

static void PrintStringWithDate ( string aValue) 

Console. WriteLine ("{ } : {1}", DateTime . Now, aValue) 

static void PrintlnvocationList (Delegate aDelegate) 

Console. Write ("("); 

Delegate [] list = aDelegate . GetlnvocationList () ; 

foreach (Delegate d in list) 

{ 

Console. Write (" {0}", d. Method. Name) ; 
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} 

Console . WriteLine ( " 



public static void Main i 



{ 



TestDelegateClass tdc = new TestDelegateClass () ; 
StringDelegate printDelegate = 

new StringDelegate (tdc . Prints t ring) ; 
StringDelegate printLengthDelegate = 

new StringDelegate (tdc . Prints tringLength) ; 
StringDelegate printWithDateDelegate = 

new StringDelegate ( PrintStringWithDate) ; 

PrintlnvocationList (printDelegate) ; 
// Prints: ( PrintString ) 

StringDelegate combinedDelegate = (StringDelegate) 

Delegate . Combine (printDelegate, printLengthDelegate) 

PrintlnvocationList (combinedDelegate) ; 

// Prints: ( PrintString PrintStringLength ) 

combinedDelegate = (StringDelegate) 
Delegate . Combine (combinedDelegate, 
printWithDateDelegate) ; 

PrintlnvocationList (combinedDelegate) ; 

// Prints: ( PrintString PrintStringLength 

// PrintStringWithDate ) 

// Invoke the delegate 
combinedDelegate ( "test" ) ; 



C/iefl ki3n"b/mei-ikie Ha npuMepa ce no/iynaBa c/ieflHkisiT pe3y/iTaT: 



o-\ "G:\Lazar\NET Book'.Delegates and events\Lecture-5-Delegates-and-i 



< PrintString > 

|< PrintString PrintStringLength > 

< PrintString PrintStringLength PrintStringUithDate > 
test 

Length = 4 

03.8.2005 r. 14:35:54: test 

Press any key to continue_ 



■_^x 
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OnncaHne Ha npMMepa 

Haw-Hanpefl ce AeK/iapwpa Ae/ieraT, cnep, KoeTO b K/iaca ce flecpMHupaT Tpn 
MeTOAa, 4mmto curHaTypn ctOTBeTCTBaT Ha AeK^apupaHaTa ot p,eneraja. B 
r/iaBHMJi MeTOA Ha K/iaca ce cb3AaBaT Tpn MHCTaHunn Ha Reneraja, BC^Ka 
c"bA"bp>Kaiua pecpepeHunfl kbm hakom ot TpnTe MeTOAa v\ ce M3Be>KAa cnwcbicbT 
c MeTOAM Ha ntpBaTa MHCTaHuna (tom cbAtpwa caMO eAMH MeTOA). C/ieA TOBa 
ce ct3AaBa Ae/ieraT, o6eAHHflBam cnnctunTe Ha ntpBMTe ABa p,ei\evaja, 
OTne^aTBa ce HeroBna cnwcbK c mctoah (to3m ntT cnwcbicbT cbAtpwa ABa 
MeTOAa) m HaKpaa kbm KOM6i/iHwpaHi/m p,ei\evaj ce Ao6aBH v\ TpeTaTa 
MHCTaHunfl Ha p,eneraj. Othobo ce M3Be>KAa cnwcbicbT ot MeTOAH, komto cera 
c"bA"bp>Ka m TpnTe MeTOAa, pecpepupaHM ot Ae/ieraTkiTe, v\ TpnTe MeTOAa ce 
M3BMKBaT nocpeACTBOM KOM6nHnpaHMfl p,enevaj . 



npoc/ieA«BaHe Ha M3n-b/iHeHMeTO Ha npMMepa 

3a npoc/ieA^BaHe M3n"b/iHeHMeTO Ha npMMepa CTtnKa no crbriKa me ki3no/i- 

3BaMe npoeKTa Demo-1 -Multicast-Delegates OT AeMOHCTpaUMMTe, KOMTO Cb- 

Atpxa KOAa ot ropHMfl npuMep. M3n"b/iHHBaMe cnep,uv\je CTbnKn: 

1. OTBapflMe npoeKTa Demo-l -Multicast-Delegates. sin. 

2. C/iaraMe touio Ha npeicbCBaHe Ha nocnep,uv\s\ peA Ha Main() MeTOAa 

Ha OCHOBHMfl K/iaC, K"bAeTO CTaBa M3BMKBaHeTO Ha KOM6MHMpaHMfl 

Ae/ieraT v\ crapTkipaMe npn^oxeHneTO c [F5]. 



^Dtrno 1 Multicast Delegates hWhosoU VHual C» ACT Ibreakl TestDelwHteclatics 



Lie USA tfew &Q|ect &M eefcug loot vjratow Kjeti 
h II ■ a * "* *1 1 Hbk Jp • . 



JeliSl 



n - £] - 1^ | > Debug » ^J man 



IBIS'S* 



SH-. !'-»,>-■ rcitDikgltcChiixi | 
|*frs:IDHl»c0toCa« 



a [ >: fMLfemEtfitoni -Coio-L-WJi LM— * X 



^] Ji,tpvwit5trr>^j=r>j*.':itmj iVjliT 



public ijklesnte von* SccinaSsltwiwtBteing iVaius!; 
QpTjibLic class TtstEelegafceClass 

void PnjvtScrlDj (seeing aVRlue) 
CoQMlc.lfriceLinje InValiiel j 

viQid PtflTVL^criuyLeLigrr^^Ltflnja iV-.il.oii 

CotUQli-. Vr SLaLln* | h L*ri0Lh - (D) 1 , fc"d*Lil*.L*flgLli| .: 

static- vaid PrmtSbcinglTitbiDatc (Bbcing aVaiue) 

Consols. uriteLine r tOJ ; <lj' r Da.reTlipe.Nou, «V-alu=| ; 

I 






-r 



E 5?lCiemD-l-Miiitjc*slDHe*j(« 
3 TesHJeleoatelliB.cs 
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TJ 
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3. HaTMCKaMe nocneAOBaTe/iHO [Fii], 3a fla bmahm KaK TpnTe MeTOfla, 
noAafleHM npn c"b3flaBaHeTO Ha MHCTaHunnTe Ha TpnTe Ae/ieraTa, ce 
M3BMKBaT ep,v\u cnep, Apyr. 

Ha KapTMHKaTa no-rope e noKa3aH H3Mea ot VS.NET, b momsht Ha nocrbn- 
kobo npocneAflBaHe Ha M3n"b/iHeHMeTO Ha npuMepa. 

MHCTpyMeHT-bT .NET Reflector 

1/lHcrpyMeHTbT .net Reflector e AeKOMnw/iaTop 3a .NET aceM6/iMTa. V\3uon- 
3Ba ce 3a reHepupaHe Ha nporpaMeH koa ot i/i3n"b/iHHM koa. Tom MMa yAo6eH 
noTpe6nTe^CKM MHTepc|DeMC v\ 3a pa3/im<a ot BrpaAeHna b .NET Framework 
SDK MHCTpyMeHT ILDASM .net Reflector MO>Ke p,a AeKOMni/i/ikipa ao koa Ha 
C# m VB.NET, a He caMO ao MSIL koa. MHcrpyMeHTbT e 6e3n/iaTeH v\ MO>Ke p.a 
6-bAe M3TeMeH ot aApec http://www.aisto.com/roeder/dotnet/ . 



M3noji3BaHe Ha .NET Reflector 

HacTOfliuMflT npuMep ki/uocTpwpa M3no/i3BaHeTO Ha MHcrpyMeHTa .NET 
Reflector 3a pa3r/ie>KAaHe Ha KOAa, komto KOMni/i/iaTopvr Ha C# reHepupa npn 
AeK/iapwpaHe Ha Ae/ieraT. 



Lutz Roeder's .NET Reflector 



File View Tools Help 



njxj 



0Ol3sm?*P3|^" 



B -Q System, Windows, Forms 

B -a System. Xml 

B *Q Demo- 1 -Multicast-Delegates 

B IT\ Derno-l-Multicast-Delegates.exe 
ES |*3 References 
B O - 

B ^ <Module> 
B _j\ StringDelegate 
B *} Ease Types 

System . MulticastDelegate 
B "*£ Delegate 
El C Derived Types 

=$ .ctorfObject, IntPtr) 

BeginInvoke(5tring, AsyncCallback, 
Endlnvoke(IAsyncResult) : Void 
$ Invoke(String) : Void 
B % TestDelegateClass 
S *) Base Types 
El 0* Derived Types 
=# .ctorO 



3ie 
3 



public static void Main(string[] args) 

{ 

TestDelegateClass classl = new TestDelegateClass(); 
StringDelegate delegate 1 = new 5tringDelegate(classl.PrintString); 
StringDelegate delegated = new StringDelegate(dassl.PrintStringLength); 
StringDelegate delegate3 = new 5tringDelegate(TestDelegateClass,PrintStringWithDate); 
StringDelegate delegate4 = ((S ) . ( egatelj delegate2))j 

delegate4 = ((StringDeleg.; ) Delegate, ( ate4j delegate3))j 

delegate4 . Invc ■,-■■■ : ("test").; 



J 



} 



| void StringDelegate, Invoke(string aValue); | 






lL 



$9 PrintString(String) : Void 
^V PrintStringLength(String) : Void 
Ji> PrintStringWithDate(String) : Void 
I ± 



public static void Main(string[] args); 
Declaring Type: TestDelegateClass 
Assembly: Demo- 1 -Multicast-Delegates, 

Version=0. 0.0.0 



d 



jd 



3a Aa AeKOMnn^npaMe aceM6/iMT0 ot npeAHWHWfl npuMep v\ p,a pa3r/ieAaMe 
KOAa My, Tpa6Ba Aa M3n"b/iHkiM cnep,HV\je CTbnKn: 

1. CTapTupaMe .NET Reflector. 
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2. Ot MeHKDTO File | Open OTBapflMe aceM6/lMTO Demo-1 -Multicast- 
Delegates . exe. 

3. B AtpBOTO b ziflBaTa nacr Ha .NET Reflector HaMnpaMe AecpMHuunaTa Ha 
Ae/ieraTa stringDeiegate. Bn>Kfla ce, ne tom e o6nKHOBeH K/iac, komto 

Hac^eflflBa K/iaca System. MulticastDelegate (TOBa ce BM>Kfla KaTO ce 

pa3rbpHe K/iOHa Base Types). 

4. HaMnpaMe b a^pboto K/iaca TestDeiegateciass. Pa3rp"biuaMe MeTO- 
flMTe Ha K/iaca v\ mpaKBaMe flBa ntTi/i Btpxy r/iaBHMJi MeTOA Ha K/iaca. 
Pa3Me>KflaMe reHepupaHna npn fleKOMnn^aunflTa C# koa. MoweM p,a 
npoBepuM, ne npn M3BMKBaHeTO Ha multicast Ae/ieraTa BCtiuHOCT ce 

M3BMKBa HerOBMflT Invoke ( ) MeTOA- 

Cb6uTM$i (Events) 

C-b6nTMflTa MoraT p,a ce pa3r/ie>KAaT KaTO cbo6meHMfl 3a HacrbnBaHe Ha 
HAKaKBO AewcTBue. B KOMnoHeHTHO-opneHTupaHOTO nporpaMnpaHe KOMnoHeH- 
TMTe M3npaiuaT cb6MTMfl (events) kbm cboa npMTewaTe/i 3a p,a ro yBeAOMAT 3a 
HacTtnBaHeTO Ha MHTepecHa 3a Hero cuTyauna. To3m MOAe/i e mhoto xapaKTe- 
peH HanpuMep 3a rpacpMUHMTe noTpe6MTe/iCKM MHTepcpeMCM, KbAeTO kohtpo- 
/lMTe yBeAOMABaT npe3 c"b6nTMfl Apyrn K/iacoBe ot nporpaMaTa 3a AeMCTBua ot 
CTpaHa Ha noTpe6MTe/isi. HanpuMep, KoraTO noTpe6MTe/isiT HaTMCHe 6yTOH, 
6yTOH"bT npeAM3BMKBa c"b6nTne, c KoeTO M3BecTABa, ne e 6m/i HaTMCHaT. Pa3- 
6npa ce, c"b6nTMfl MoraT p,a ce npeAM3BMKBaT He caMO npn pea/iM3MpaHe Ha 
noTpe6nTe^CKM MHTepcpeMCM. HeKa B3eMeM 3a npuMep nporpaMa, b koato KaTO 
nacr ot cpyHKUMOHa/iHOcrra B/iM3a TpaHecpep Ha cpaM/iOBe. npwK/iionBaHeTO Ha 
TpaHecpepa Ha cpaM/i MO>xe p,a ce cbo6maBa npe3 c"b6nTne. 

LUa6/iOHi>T "Ha6/noflaTe/i" 

MexaHM3M"bT Ha c"b6nTMflTa pea/iM3Mpa Lua6/iOHa "Y\a6i\\op,ajei\" (Observer) 
i/i/ii/i, KaKTO oiue ce HapMna, riy6/im<yBam/A6oHaTki (Publisher/Subscriber), npn 
komto eAMH K/iac ny6/iMKyBa c"b6nTne, a npoM3BO/ieH 6pow Apyrn K/iacoBe 
MoraT p,a ce a6oHnpaT 3a TOBa c"b6nTne. no to3m HanMH ce pea/iM3Mpa Bp"b3Ka 
Ha 3aBMCMMOCT ot Tun eAMH KtM mhoto, npM KOATO KoraTO eAMH o6eKT npoMe- 
hm cbCTOAHneTO cm, 3aBMceiuMTe ot Hero 06eKTM 6MBaT MHCpOpMMpaHM 3a 
npoMAHaTa m aBTOMaTMUHO ce o6HOB*iBaT. 

kl 3 n pa 114a mm n no/iynaTe/iii 

06eKT"bT, komto npeAM3BMKBa AaAeHO c"b6MTMe ce HapMna M3npamaH Ha 
cb6MTMeTO (event sender). 06eKT"bT, komto no/iynaBa AaAeHO cb6MTMe ce 
HapMna no/iynaTe/i Ha c-b6nTneTO (event receiver). 3a p,a MoraT p,a 
no/iynaBaT AaAeHO c"b6MTMe, no/iynaTe/iMTe My Tpa6Ba npeAM TOBa p,a ce 
a6oHMpaT 3a Hero (subscribe for event). 

3a eAHO c"b6MTMe MoraT p,a ce a6oHMpaT npoM3BO/ieH 6poM no/iynaTe/iM. 
M3npaiua4"bT Ha c"b6MTMeTO He 3Hae kom me ca no/iynaTe/iMTe Ha c"b6MTMeTO, 
KoeTO tom npeAM3BMKBa. 3aTOBa npe3 MexaHM3Ma Ha cb6MTMflTa ce nocTMra 
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no-HMCKa CTeneH Ha CB"bp3aHOCT (coupling) Mexfly OTAe/iHkiTe KOMnoHeHTM Ha 
nporpaMaTa. 

Ci>6iiTii5iTa b .NET Framework 

B KOMnoHeHTHkia MORen Ha .NET Framework a6oHnpaHeTO, M3npaiuaHeTO v\ 
no/iynaBaHeTO Ha c"b6nTMfl ce noflfltpxa npe3 Ae/iera™ v\ ch6v\Twn. Pea/iM3a- 
UMATa Ha MexaHM3Ma Ha cb6nTHflTa e eAHO ot r/iaBHMTe npM/io>KeHMfl Ha 
Ae/ieraTMTe. K/iacbT, komto ny6/iMKyBa c"b6nTneTO, AecJDMHupa Ae/ieraT, komto 
a6oHaTMTe Ha c"b6nTneTO Tpa6Ba p,a MMn/ieMeHTwpaT. KoraTO c"b6nTneTO 6"bAe 
npeAM3BMKaHO, MeTOAMTe Ha a6oHaTMTe ce M3BMKBaT nocpeACTBOM p,eneraja. 
Te3M MeTOAM o6nKHOBeHO ce HapunaT o6pa6oTHMi4M Ha c"b6nTneTO. fle/iera- 
TtT e multicast Ae/ieraT, 3a p,a MoraT npe3 Hero p,a ce M3BMKBaT mhoto o6pa- 
6oTBaiun MeTOAM (Ha BCM4KM a6oHa™). 

AeK/iapnpaHe Ha cb6MTMsi 

B C# cb6MTMflTa npeACTaB^ABaT cneu.ua/iHw MHCTaHu.nn Ha Ae/iera™. Te ce 
AeK/iapwpaT c K/iionoBaTa AyMa event, koato Mowe p,a ce npeAwecrBa ot 
MOAMC|DMKaTopM, KaTO HanpwMep MOAmfcrnoTopw 3a AOCTbn. 06mkhob6ho Cb6w- 
TMATa ca c MOAnc|DMKaTop public. C/ieA K/iionoBaTa AyMa event ce 3anncBa 
MMeTO Ha Ae/ieraTa, c komto ce CB"bp3Ba cbOTBeTHOTO cb6wTi/ie. 3a Ta3M ue/i 
Ae/ieraTbT Tpa6Ba p,a 6"bAe AecJDMHupaH npeABapwTe/iHO. Tom MO>xe p,a 6"bAe 
AecJDMHupaH ot noTpe6i/iTe/i*i, ho Moxe p,a ce M3no/i3Ba v\ BrpaAeH p,eneraj. 
Te3M Ae/iera™ Tpa6Ba p,a 6"bAaT ot Tun void. 

OnepaMMM Bi>pxy Cb6nTMSi 

EAMHCTBeHMTe onepaunn, komto ca no3BO/ieHM Btpxy cb6nTHfl ca onepaunnTe 
3a a6oHnpaHe v\ npeMaxBaHe Ha a6oHaMeHT. 3a ue/iTa npn AeK/iapwpaHe Ha 
c"b6nTne KOMnn^aToptT aBTOMaTMUHO AecJDMHupa onepaTopnTe += 3a a6oHM- 
paHe 3a c"b6nTne v\ - = 3a npeMaxBaHe Ha a6oHaMeHT. Te3M onepaTopn MoraT 
Aa 6"bAaT M3BMKBaHM ot K/iacoBe, B"bHiuHM 3a K/iaca, b komto e AecJDMHupaHO 
c"b6nTneTO, TaKa ne BtHweH koa Moxe Aa Ao6aB*i v\ npeMaxBa o6pa6oTnnu.n 
Ha c"b6nTneTO, ho He MO>xe no HMKaKbB Apyr HanwH Aa MaHwny/iwpa cnwcbKa c 
o6pa6oT4Mun. B"b3MO>KHO e noApa36npaiuoTO ce noBeAeHne Ha onepaTopnTe 
+ = i/i -= Aa 6"bAe npeAecJDMHupaHO. 

Pa3/iMKa Me>Kfly ci>6iiTiie m fle/ieraT 

C"b6nTMATa m Ae/ieraTMTe ca mhoto tacho CB"bp3aHM. BtnpeKM TOBa n/ieH- 
npoMeH/iMBa ot Tun Ae/ieraT He e eKBMBa/ieHTHa Ha c"b6nTne, AeK/iapwpaHO c 

K/lKJUOBaTa AyMa event, T.e. public MyDelegate m He e CblUOTO KaTO public 
event MyDelegate m. ritpBOTO e AeK/iapau.klfl Ha npOMeH/lMBa m, KOflTO e OT 

Tun MyDelegate, AOKaTO btopoto AeK/iapwpa c"b6nTne, KoeTO me ce o6pa- 

60TBa OT Ae/ieraT OT Tkin MyDelegate. 

Me>KAy Ae/ieraTi/iTe v\ cb6MTMflTa MMa v\ Apyrn pa3/iMKM, ocBeH b AeK/iapw- 
paHeTO. HanpuMep, Ae^eraTMTe He MoraT Aa 6"bAaT 4^eHOBe Ha MHTepc|DeMCM, 
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flOKaTO c"b6nTMflTa MoraT. B TaKbB c/iynaw K/iacbT, komto MMn/ieMeHTkipa 
MHTepcpewca, Tpa6Ba fla npeflocraBi/i noflxoflaiuo c"b6nTne. 

kl3BMKBaHe Ha C"b6HTHe 

M3BMKBaHeTO Ha cb6kiTkie MO>Ke fla CTaHe caMO b K/iaca, b komto to e 
flecpMHupaHO. ToBa 03HanaBa, ne caMO K/iacbT, b komto ce flecpkiHwpa 
c"b6nTne, MO>Ke fla npeflM3BMKa TOBa c"b6nTne. ToBa e Ha/io>KkiTe/iHO, 3a fla ce 
cna3M Lua6/iOH"bT Ha ny6/iMKyBam/A6oHa™ - a6oHnpaHMTe K/iacoBe ce 
MHCpopMnpaT npn npoMAHa Ha cbcroaHkieTO Ha ny6/ikiKyBamkifl v\ MMeHHO 
ny6/ikiKyBamkiflT e OTroBopeH 3a pa3npaiuaHe Ha Cbo6meHkiflTa 3a npoMAHaTa, 
Hacrbnw/ia y Hero. 

flpyra Ba>KHa noflpo6HOCT 3a cb6MTMflTa e, ne flocrbirbT ao tax e ci/mxpo- 
HM3npaH. ToBa MMa 3HaneHwe npn cb3flaBaHeTO Ha mhotohmiukobm npn/io>Ke- 
HMfl, c komto me ce 3ano3HaeM noflpo6HO b TeMaTa " MHoroHumKOBO nporpa- 

MMPaHe M CMHXPOHM3aUM5l ". 

KoHBeHMMq 3a cb6nTii$iTa 

B .NET Framework ce M3no/i3Ba yTBtpfleHa KOHBeHuna 3a Cb6wTM5iTa. Tn 
onpefle/ia MMeHyBaHeTO Ha cb6i/iTMflTa v\ CB"bp3aHMTe c tax MeTOflu v\ fle/iera™, 
BptiuaHMTe TunoBe v\ npneMaHMTe apryMeHTM ot fle/ieraTkiTe. 

fle/ieraTM 3a cb6nTHfl 

fle/ieraTi/iTe, ki3no/i3BaHki 3a cb6MTMfl no KOHBeHuna MMaT MMeHa, komto ce 

CbCTOflT OT r/iaro/l M EventHandler (SomeVerbEventHandler) . TaKa Te ce 

pa3/ii/maBaT ziecHO ot fleK/iapauwwTe Ha flpyrn fle/iera™ b npn^OKeHneTO. 



& 



fle/ieraTMTe, M3no/i3BaHM 3a ci»6wrmi, He Tpn6Ba fla BpiaiijaT 
ctomhoct. BpiaiflaHMfiT Tun ot flesieraTa Tpn6Ba fla 6t>fle void. 



ApryMeHTM Ha fleneraTa 

KoHBeHUMATa Ha/iara ,qe/ieraTi/iTe, komto me ce M3no/i3BaT ot cb6MTMfl, fla 
npneMaT flBa apryMeHTa. EfliiHmrr npeflcraB/iHBa o6eKT"bT-M3npaiua4 Ha Cb6n- 
TueTO, t. e. TOBa e M3TOHHkiKbT Ha C"b6nTneTO, ki/iki ny6/ikiKyBamnflT ot Lua6/io- 
Ha ny6/iMKyBam/A6oHaTki. Tom Tpa6Ba fla e ot Tun system. object. flpyrnaT 
apryMeHT npeflcraBH MHCpopMauna 3a M3npaiuaHOTO c"b6nTne. Tom e ot Tun, 

Hac/ieflHklK Ha System. EventArgs. 

Eto npuMep 3a fleK/iapwpaHe Ha fle/ieraT, komto me 6tfle M3no/i3BaH ot 
C"b6nTne: 



public delegate void ItemChangedEventHandler ( 

object aSender, ItemChangedEventArgs aEventArgs ) ; 
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KoHBeHLjMfl 3a AeK/iapnpaHe Ha cb6nTMHTa 

C"b6nTMflTa o6nKHOBeHO ce o6flBABaT KaTO public, BtnpeKM ne ca B"b3MO>KHM m 
ocraHa/ikiTe MOAHCJDkiKaTopw 3a Aocrbn. MMeHaTa mm 3anonBaT c r/iaBHa 6yKBa, 
a noc^eAHaTa AyMa ot MMeTO e r/iaron. C/ieABa npuMep 3a AeK/iapaun*i Ha 
C"b6nTne: 



public event ItemChangedEventHandler ItemChanged; 



npeAM3BMKBaHe Ha ci>6MTMe 

3a npeAM3BMKBaHe Ha c"b6nTne ce c"b3AaBa protected void MeTOA- ripneTO e 
MMeTO My Aa 3anonBa c on, cneABaHO ot MMeTO Ha cb6wTi/ieTO (HanpuMep 
onEventName). To3M MeTOA npeAM3BMKBa ct6nTneTO KaTO M3BMKBa Ae^eraTa. 

MeTOAtT Tpa6Ba Aa e protected, 3aiuoTO TOBa no3BO/i*iBa npn HacneAflBaHe 
Ha K/iaca, b komto e AeK/iapwpaHO ct6nTneTO, HacneAHwukiTe Aa MoraT Aa 
npeAM3BMKBaT cb6kiTkieTO. Ako MeTOAtT He e protected, HacneAHi/iui/iTe HHMa 
Aa MoraT Aa npeAH3BMKaT cb6nTneTO, 3aiuoTO He MoraT Aa ce o6"bpHaT 
AnpeKTHO KtM Hero, TtM KaTO to e AOCTbrmo eAMHCTBeHO b K/iaca, b komto e 
AeK/iapwpaHO. 3a oiue no-ro/iHMa rbBKaBOCT e B"b3MO>KHO ocBeH protected, 
MeTOAtT Aa 6"bAe o6*iBeH virtual, KoeTO 6m no3BO/iki/io Ha HacneAHkiukiTe Aa 
ro npeAecJDMHupaT. TaKa Te 6nxa momm Aa npuxBaiuaT M3BMKBaHeTO Ha 
cb6nTMflTa ot 6a30BMfl K/iac v\ eBeHTya/iHO Aa M3BtpujBaT co6cTBeHa 
o6pa6oTKa. C/ieABaiunflT npuMep noKa3Ba KaK ce AeK/iapwpa MeTOA 3a 
npeAM3BMKBaHe Ha cb6nTne: 



protected void OnltemChanged ( ) { ... } 



KOHBeHLJMfl 3a 06pa60THMLLMTe 

06nKHOBeHO MMeTO Ha MeTOAa-nonynaTe/i (o6pa6oTHMK"bT) Ha cb6nTneTO MMa 
BMAa 06eKT_Ct6nTne, KaKTO ce ki/uocrpi/ipa b cneAHi/m npuMep: 



private void OrderList_ItemChanged () { ... } 



Cb6uTi4fl - npiiMep 

B HacTOfliuMfl npuMep ce pa3r/ie>KAa AecJDMHupaHeTO v\ M3no/i3BaHeTO Ha 
cb6nTMfl KaTO ce cna3Ba yTBtpAeHaTa KOHBeHuna b .NET Framework. fleMOH- 
CTpupa ce M3npaiuaHe v\ nonynaBaHe Ha cb6i/iTMfl. 



// A delegate type for hooking up change notifications 
public delegate void TimeChangedEventHandler ( 

object aSender, TimeChangedEventArgs aEventArgs ) ; 

// A class that inherits System. EventArgs and adds 
// information for the current time 
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public class TimeChangedEventArgs : EventArgs 

{ 

private int mTicksLef t; 

public TimeChangedEventArgs (int aTicksLeft) 

{ 

mTicksLef t = aTicksLeft; 

} 

public int TicksLeft 

{ 

get 

{ 

return mTicksLeft; 

} 
} 
} 

public class Timer 

{ 

private int mTickCount; 
private int mlnterval; 

// The event that will be raised when the time changes 
public event TimeChangedEventHandler TimeChanged; 

public Timer (int aTickCount, int alnterval) 

{ 

mTickCount = aTickCount; 

mlnterval = alnterval; 
} 

public int TickCount 

{ 

get 

{ 

return mTickCount; 

} 
} 

public int Interval 

{ 

get 

{ 

return mlnterval; 

} 
} 

// The method that invokes the event 
protected void OnTimeChanged (int aTick) 
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{ 

if (TimeChanged != null) 

{ 

TimeChangedEventArgs args = 

new TimeChangedEventArgs (aTick) ; 
TimeChanged (this, args); 
} 
} 

public void Run ( ) 

{ 

int tick = mTickCount; 
while (tick > 0) 

{ 

System. Threading . Thread. Sleep (mlnterval ) ; 

tick--; 

OnTimeChanged ( tick) ; 
} 
} 



} 



public class TimerDemo 

{ 

// The event handler method 

private static void Timer_TimeChanged (ob j ect aSender, 
TimeChangedEventArgs aEventArgs) 

{ 

Console. WriteLine ( "Timer ! Ticks left = {0}", 
aEventArgs . TicksLeft) ; 
} 

public static void Main ( ) 

{ 

Timer timer = new Timer (10, 1000); 
timer . TimeChanged += 

new TimeChangedEventHandler (Timer_TimeChanged) ; 
Console .WriteLine ( 

"Timer started for 10 ticks at interval 1000 ms . " ) 
timer . Run ( ) ; 
} 
} 



ripn ki3n"b/mei-me Ha npuMepa ce no/iynaBa cneRHwnj pe3y/iTaT: 
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,, G:\Delegates\Demo-3-Events\bin\Debug\Demo-3-Events.eKe , 



ner started for 10 ticks at interval 1000 ns . 
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liner started for 

Timer? Ticks left 

Timer? Ticks left 

liner! Ticks left 

Timer? Ticks left 

Timer? Ticks left 

Timer? Ticks left 

Timer? Ticks left 

Timer? Ticks left 

Timer? Ticks left 

Timer? Ticks left 



any key to continue 



OnMcaHMe Ha npMMepa 

K/iacbT Timer ot npuMepa c/iy>Kki 3a npeAM3BMKBaHe Ha flafleHO c"b6nTne npe3 
onpefle/ieiH i/iHTepBa/i ot BpeMe. 

HaM-Hanpefl ce AeK/iapwpa Ae/ieraTbT TimeChangedEventHandler, komto me 
6"bfle Tuna Ha npeflM3BMKBaHOTO c"b6nTne. Cnopefl o6acHeHMTe KOHBeHunn tom 
npneMa ABa apryMeHTa - ep,v\n ot Tkin object, v\ ep,v\u ot Tkin, HacneAHkiK Ha 

EventArgs. T03M Hac/ieAHklK e K/iaCbT TimeChangedEventArgs . TOM A06aBfl 
H/ieH, KOMTO C"bA"bp>Ka MHCpOpMaUMfl 3a OCTaBaiUMfl 6pOM M3BMKBaHMfl. 

B K/iaca Timer ce AeK/iapupa Cb6klTkieTO TimeChanged OT TMn 
TimeChangedEventHandler. MeTOAt>T OnTimeChanged Ha K/iaca Timer npOBe- 

pyiBa p,anv\ MMa a6oHa™ 3a c"b6nTneTO (3a ue/iTa npoBep^Ba p,anv\ c"b6nTneTO 
HflMa ctomhoct null) m b cnynai/i, ne MMa a6oHaTM npeAH3BMKBa cb6kiTi/ieTO. B 
MeTOAa Run() Ha K/iaca Timer nepnoAM^HO ce npeAH3BMKBa cb6kiTi/ieTO 

TimeChanged npe3 06p"blueHMe K"bM MeTOAa OnTimeChanged. 

B K/iaca TimerDemo Ce AeK/iapkipa 06pa60T4MK Ha Cb6klTkieTO TimeChanged M B 

MaBHaTa cpyHKuna TimerDemo ce a6oHi/ipa 3a ct6nTneTO. 

npoc/ieflJiBaHe Ha M3n-b/iHeHMeTO Ha npuMepa 

3a npocneAflBaHe Ha npuMepa crbriKa no crbriKa MO>KeM p,a i/i3no/i3BaMe npo- 
eKTa Demo-3-Events ot AeMOHCTpauuMTe. 3a ue/iTa M3n"b/iH*iBaMe cnep,HMTe 
CTtnKn: 

1. OTBapaMe npoeKTa Demo-3-Events.sin. Tom cbAtpwa ropHMfl npuMep. 

2. C/iaraMe TOUKkl Ha npeKBCBaHe B MeTOAHTe timer_TimeChanged ( ) M 
OnTimeChanged ( ) . 

3. CTapTupaMe npn^OKeHneTO c [F5] . 

4. HaTMCKaMe cneA TOBa nocneAOBaTe/iHO [Fii], 3a p,a bmamm KaK npe3 
eAHa ceKyHAa ce M3npaiua v\ cbOTBeTHO no/iynaBa cb6nTneTO 

TimeChanged. 
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Ha KapTMHKaTa e noKa3aH i/i3r/ie,q ot VS.NET b momsht Ha nocrbnKOBO 
npoc^eflflBaHe Ha i/i3iTb/iHeHi/ieT0 Ha npuMepa: 
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fle/ierarbT System. EventHandler 

He BMHarn MMa Hy>K,qa c"b6nTneT0 fla reHepupa HflKaKBM ashhh, komto fla 
M3npaTM Ha a6oHaTMTe. B TaKtB cnynai/i MO>Ke fla ce M3no/i3Ba BrpafleHna 
fle/ieraT system. EventHandler. Tom flecJDMHupa pecjoepeHUkifl KtM callback 
MeTOfl, komto o6pa6oTBa MMeHHO TaKMBa c"b6nTMfl. CtOTBeTHO MeTOflMTe-o6pa- 
6ot4mum Ha TaKMBa c"b6nTMfl Tpa6Ba fla cbOTBeTCTBaT Ha fleK/iapupaHMTe ot 
fle/ieraTa system. EventHandler BptiflaH Tun m CMrHaTypa. C/ieflBa fleK^apa- 
UMATa Ha fle/ieraTa: 



public delegate void EventHandler (Ob j ect sender, EventArgs e) 



To3M fle/ieraT ce M3no/i3Ba Ha mhoto MecTa BvrpeLUHO ot .NET Framework. 
HanpuMep, Ti/iirbT Ha cb6nTneTO, KoeTO B"b3HMKBa npn HaTMCKaHe Ha 6yT0H, e 
to4ho EventHandler, Tbki KaTO npn TOBa c"b6nTne He ce reHepupa MHCJDopMa- 
UMfl 3a npeflaBaHe. 

K/iacbT EventArgs 

KaKTO ce BM>Kfla ot ropHaTa flec|DMHMUMfl, BrpafleHM^T fle^eraT EventHandler 
MMa KaTO BTopn apryMeHT o6eKT ot Tun EventArgs. 3a to3m Tun Be^e CTaHa 
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flyMa - BceKM Ae/ieraT, komto ce M3no/i3Ba 3a Tun Ha c"b6nTne Tpa6Ba fla 
npneMa apryMeHT ot Tun, komto e Hac/ieAHkiK Ha EventArgs. 

K/iaCbT EventArgs Hac^eflflBa BCM4KMTe CM H/ieHOBe OT System. Object, KaTO 
flo6aBfl KOHCTpyKTop m ny6/ikmHO craTMUHO no/ie Empty, KoeTO npeflCTaBfl 
c"b6nTne 6e3 flaHHM. no to3m HanwH ce ynecHABa M3no/i3BaHeTO Ha cb6v\Tv\s\, 

KOMTO He HOCflT flaHHM. 

Ako ct6nTneTO Tpa6Ba p,a cbAtpwa MHCpopMauna ce M3no/i3Ba K/iac, komto 

Hac/ieAHBa System. EventArgs M A06aBfl Heo6xOAHMMTe 4/ieHOBe 3a HeMHOTO 

npeACTaBAHe. Ako Bee naK HflMa Hy>KAa ot noAo6Ha MHCpopMauna, MO>Ke 

AMpeKTHO Aa ce l/l3nO/13Ba MHCTaHUklfl Ha System. EventArgs npn npeAM3BMK- 

BaHe Ha ct6nTneTO. C/iynaaT c EventHandier e T04HO TaicbB, Tbi/i KaTO tom ce 
ki3no/i3Ba 3a o6pa6oTKa Ha ch6v\TMf\, komto He hocat MHCpopMaui/m. 3aTOBa 
tom npneMa KaTO apryMeHT AnpeKTHO EventArgs. 

npuMep 3a M3no/i3BaHe Ha System. EventHandier 

B HacTOfliuMfl npuMep me ce w/uocrpkipa ynoTpe6aTa Ha BrpaAeHna Ae/ieraT 

System. EventHandier : 



public class Button 

{ 

public event EventHandier Click; 

public event EventHandier GotFocus; 

public event EventHandier TextChanged; 

} 

public class ButtonTest 

{ 

private static void Button_Click (ob j ect aSender, 
EventArgs aEventArgs) 

{ 

Console .WriteLine ( "Button_Click ( ) event called.") 

} 

public static void Main ( ) 

{ 

Button button = new Button ( ) ; 

button. Click += new EventHandier (Button_Click) ; 

button . DoClick ( ) ; 
} 
} 



OnMcaHHe Ha npuMepa 

B ropHMfl npuMep ce AecpMHupa K/iac Button c Ha6op Ch6v\jv\n. K/iacbT 
ButtonTest AecpMHupa cpyHKunfl Button_ciick(...) , cbOTBeTCTBaiua Ha Ae/ie- 
raTa 3a o6pa6oTBaHe Ha ct6nTneTO click Ha K/iaca Button v\ b MaBHMa cm 
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MeTOfl ce a6oHnpa 3a TOBa c"b6nTne v\ ro npeflM3BMKBa c o6p"biueHne kbm 
MeTOfla Dociicko, komto 3a KpaTKOCT e M3nycHaT b npuMepa. 

Cb6l4TM51 m MHTep4>eMCM 

KaKTO 6eiue Bene cnoMeHaTO, 3a pa3/im<a ot Ae/ieraTi/iTe, cb6kiTi/isiTa MoraT fla 
6"bAaT n/ieHOBe Ha i/iHTepifceMCM. C/ieABamwflT koa w/uocrpi/ipa TOBa: 



public interface IClickable 

{ 

event ClickEventHandler Click; 

} 



MMn/ieMeHTiipaHe Ha cb6nTii$i b MHTep4>eMC 

ripn MMn^eMeHTaunfl Ha MHTepc|DeMca, MMn^eMeHTupaiunflT K/iac Tpa6Ba p,a 
npeAM3BMKBa c"b6nTneTO, KoeTO e AeK/iapi/ipaHO b MHTepc|DeMca. flonycTMMO e 
ocBeH TOBa npn KOHKpeTHaTa MMn/ieMeHTauwfl K/iacbT p,a pea/iw3wpa cneun- 
c|dm4hm add m remove MeTOAM, c KoeTO p,a npoMeHM TAXHOTO noBeAeHi/ie no 
noApa36wpaHe v\ p,a Ao6aBM HeTpwBkia/iHa /iorm<a. 

KoraTO b MHTe p<£ei/ic ce AeK/iapwpaT CBOMCTBa, MMn/ieMeHTkipamkiflT K/iac e 
A/i"b>KeH Aa pea/iki3kipa TexHMTe MeTOAM (set, get v\nv\ v\ ABaTa, b 3aBMCMMOCT 
ot AeK^apaunflTa). 3a pa3/im<a ot CBOMCTBaTa, npn cb6nTMflTa He e 3aA"b/i- 
>KMTe^HO Aa ce MMn/ieMeHTkipaT cneumfcwnHki add v\ remove MeTOAM - aKO 
cneunc|DM4Ha pea/iki3auwfl zikincBa, Te no/iynaBaT noBeAeHne no noApa36n- 
paHe, cbOTBeTHO Aa Ao6aB*iT v\ npeMaxBaT o6pa6oT4nun Ha cb6nTneTO. 

Ctd6mtmh v\ MHTepcJieMCM - npiiMep 

B HacTOfliuMfl npuMep me pa3r/ieAaMe cbBMecTHaTa ynoTpe6a Ha cb6nTMfl v\ 
MHTepc|DeMCM: 



public delegate void ClickEventHandler (obj ect aSender, 
EventArgs aEventArgs ) ; 

public interface IClickable 

{ 

event ClickEventHandler Click; 

} 

public class Button : IClickable 

{ 

private ClickEventHandler mClick; 

// Implement the event from the interface IClickable 
public event ClickEventHandler Click 

{ 

add 
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{ 

mClick += value; 

Console .WriteLine ( "Subscribed to Button . Clicked event.") 

} 
remove 

{ 

mClick -= value; 
Console .WriteLine ( 

"Unsubscribed from Button. Clicked event."); 
} 
} 

protected void Onclick ( ) 

{ 

if (mClick != null) 

{ 

mClick (this, EventArgs . Empty) ; 

} 
} 

public void FireClick() 

{ 

Console .WriteLine ( "Button . FireClick ( ) called. " ) ; 
OnClick ( ) ; 
} 
} 

public class ButtonTest 

{ 

private static void Button_Click (ob j ect aSender, 
EventArgs aEventArgs) 

{ 

Console .WriteLine ( "Button_Click ( ) event called."); 

} 

public static void Main ( ) 

{ 

Button button = new Button ( ) ; 
button. Click += 

new ClickEventHandler (Button_Click) ; 
button . FireClick ( ) ; 
button. Click -= 

new ClickEventHandler (Button_Click) ; 
} 
} 



C/iefl ki3n"b/iHeHkie Ha npuMepa ce no/iynaBa cnej\HV\f\T pe3y/iTaT: 
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Subscribed to Button .Clicked event. 
Button .FireClickO called. 
Button_ClickO euent called. 
Unsubscribed to Button .Clicked euent. 
Press any key to continue_ 



^Jnjx 



OnMcaHMe Ha npMMepa 

B Hana/iOTO ce AeK/iapMpa Ae/ieraT, komto me 6"bfle Tun Ha ct6nTneTO, p,e<\>v\- 
HupaHO b MHTepc|DeMca. Cnep, TOBa ce flecJDMHupa MHTepc|DeMC iciickabie c 
eAMHCTBeH n/ieH, komto e c"b6nTneTO click. K/iacbT Button i/iMn/ieMeHTwpa 
MHTepc|DeMca iciickabie, KaTO Ao6aB*i nacma n/ieH-npoMeH/iMBa ot Tuna Ha 
Ae/ieraTa v\ pea/iM3Mpa cneuMifcMUHM add v\ remove MeTOAM 3a c"b6nTneTO, npe3 
komto ce M3BtpujBa MaHMny/iauMfl Ha cnncbKa c MeTOAM Ha npoMeH/ikiBaTa- 
Ae/ieraT. OcBeH TOBa b K/iaca ce AeK/iapMpaT MeTOAM 3a npeAM3BMKBaHe Ha 
ct6nTneTO m M3BMKBaHe Ha o6pa6oT4MUMTe My. K/iactT ButtonTest AecJDMHupa 
MeTOA-o6pa6oT4MK Ha c"b6nTneTO click v\ b MaBHMJi cm MeTOA c"b3AaBa 
MHCTaHunfl Ha K/iaca Button, a6oHnpa ce 3a c"b6nTneTO click, npeAM3BMKBa 
ro m cnep, TOBa npeMaxBa a6oHaMeHTa. 



MHTep4)eMCM, cb6nTMH, ne/ieraTM 

B .NET Framework noBeAeHneTO "o6paTHO M3BMKBaHe" Moxe p,a ce pea/iM3Mpa 
npe3 Tpn MexaHM3Ma: Ae/ieraTM, c"b6nTM5i v\ MHTepc|DeMCM. flocera pa3r/ieAaxMe 
M3no/i3BaHeTO Ha Ae/ieraTkiTe v\ ct6nTMflTa. 

"06paTHO M3BMKBaHe" npe3 HHTepcpeHCH 

Hpe3 MHTepc|DeMCM "o6paTHO M3BMKBaHe" MO>Ke Aa ce pea/iM3Mpa KaTO MeTO- 
A"bT, komto Tpa6Ba p,a ce M3no/i3Ba 3a "o6paTHO M3BMKBaHe" ce AeK^apupa 
KaTO n/ieH Ha MHTepc|DeMC. Cnep, TOBa b pa3/iMHHMTe K/iacoBe, komto MMn/ie- 
MeHTupaT MHTepc|DeMca, MeTOAtT MO>Ke Aa 6"bAe MMn/ieMeHTi/ipaH no pa3/iMHHM 
Ha^MHM m TaKa tom He ce o6B"bp3Ba c KOHKpeTHa pea^M3aun5i. B K/iaca, komto 
me M3BtpujBa o6p"biueHMe kbm callback MeTOAa ce AeK/iapMpa npoMeH/iMBa ot 
TMna Ha MHTepc|DeMca, komto cbAtpwa AeK/iapauMHTa Ha cbOTBeTHMH MeTOA- 
Ha Ta3M npoMeH^MBa MoraT Aa ce npMCBOABaT pec|DepeHUMM kbm o6eKTM ot 

pa3/lMHHM K^aCOBe, MMn^eMeHTMpaiUM CbOTBeTHMfl MHTepCJDeMC. riO T03M Ha^MH 

MoraT Aa 6"bAaT BMKaHM mctoam c pa3/iMHHO noBeAeHMe, b 3aBMCMMOCT ot 

Heo6xOAMMOCTTa. 

"06paTHO M3BMKBaHe" npe3 MHTepcpeMCM - npMMep 

C^eABaiuMAT npMMep noKa3Ba KaK motom Aa M3no/i3BaMe MHTepcjaeMC, 3a Aa 
pea/iM3MpaMe "o6paTHO M3BMKBaHe": 



public interface IClickListener 

{ 
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void ClickPerf ormed ( 



public class Button 



{ 



private IClickListener mClickListener; 
public Button ( IClickListener aClickListener ) 



{ 



mClickListener = aClickListener; 



public void DoClick ( ) 

{ 

if (mClickListener != null) 

{ 

mClickListener . ClickPerf ormed ( 



public class ButtonTest : IClickListener 

{ 

public static void Main ( ) 

{ 

ButtonTest buttonTest = new ButtonTest ( ) ; 
Button button = new Button (buttonTest ) ; 
button . DoClick ( ) ; 



void IClickListener . ClickPerf ormed ( ) 



{ 



} 



Console . WriteLine ( "Click performed. " ) ; 



} 



C/iefl ki3n"b/mei-ikifl Ha npuMepa ce no/iynaBa cnej\HV\f\T pe3y/iTaT: 

^Jnjx 
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Click performed. 

Press any key to continue. 



OnucaHue Ha npHMepa 

MHTepcpeMCbT IClickListener CbA"bp>Ka MeTOAa ClickPerf ormed( ) , npe3 

komto me ce pea/iki3wpa "o6paTHO M3BMKBaHe". B K/iaca Button ca AecpH- 
HupaHM n/ieH mClickListener ot Tuna Ha MHTepcpewca v\ MeTOA Dociicko, 

KOMTO M3BMKBa klHTepcpewCHklfl MeTOfl ClickPerf ormed( ) . K/iaCbT ButtonTest 
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MMn/ieMeHTwpa MHTepc|DeMca iciickListener m b r/iaBHaTa cm c|DyHKUMfl 
cb3flaBa o6eKT ot Tun Button v\ M3BMKBa MeTOfla My Dociick(). ripn TOBa ce 
M3BMKBa MMn^eMeHTaunflTa Ha ciickPerformedO , koato e npeAOCTaBeHa ot 

ButtonTest. 

Kora Aa M3no/i3BaMe MHTep4>eiicM? 

BtnpeKM ne "o6paTHO M3BMKBaHe" Mowe p,a ce pea/iw3wpa npe3 MHTepc|DeMCM, 
TOBa He e TkinwuHO npw/io>i<eHMe Ha MHTepc|DeMC v\ e Ao6pe p,a ce ki3no/i3Ba no- 
pyiAKO. floKaTO Ae^eraTMTe AaBaT b"B3mo>khoct 3a M3BMKBaHe Ha MHOxecTBO 
MeTOAM, to BCM4KM Te Tp*i6Ba p,a MMaT eAHaKtB BptmaH Tun m curHaTypa. ripn 
MHTepc|DeMCMTe HflMa TaKOBa orpaHwueHkie, v\ 3aTOBa Te Tpa6Ba p,a ce no/i3BaT 
MMeHHO KoraTO e Hy>KHO AaAeH o6eKT p,a npeAOcraBsi cbBKynHOcr ot mhoto 
pa3^M4HM callback MeTOAH. 

Kora Aa M3no/i3BaMe ct>6mtmji? 

C"b6nTMflTa ce w3no/i3BaT, KoraTO pa3pa6oTBaMe KOMnoHeHTM, komto Tpa6Ba 
Aa i/i3BecrflBaT cboa npnTexaTe/i 3a Heiuo, o6mkhob6ho 3a npoMAHa b TeKy- 
moTO cbCTOAHne v\nv\ 3a M3B"bpujBaHe Ha HflKaKBO AewcTBue. OcBeH TOBa npe3 
M3no^3BaHe Ha cb6nTHflTa ce noAA^pwa cbBMecrkiMOcr c KOMnoHeHTHna 
MOAe/i Ha .NET. 

Kora Aa n3no/i3BaMe Ae/ieraTM? 

OcHOBHMTe npn^o>KeHMfl Ha Ae^eraTMTe ca 3a acuHxpoHHa o6pa6oTKa 
nocpeACTBOM callback MeTOAH h 3a AaBaHe Ha bbsmokhoct Ha noTpe6wTe/inTe 
Ha K/iac Aa npeAOcraBAT MeTOA, M3B"bpiuBaiu cneumfcwuHa o6pa6oTKa, koato 
He e npeABapwTe/iHO cJDMKCupaHa. B to3m cnynaw M3BMKBaHeTO Ha callback 
MeTOAa He e CB"bp3aHO c HacrbnBaHeTO Ha HAKaKBa npoMAHa v\nv\ cb6nTne, 
KaKTO e npn cb6i/iTkisiTa. fle/ieraTMTe ce M3no/i3BaT, KoraTO MMaMe eAHHkmeH 
callback MeTOA, komto He e CB"bp3aH c KOMnoHeHTHna MOAe/i Ha .NET. 

ynpawHeHMfl 

1. 06acHeTe KaKBO npeAcraB/iflBaT Ae/ieraTMTe b .NET Framework. 

2. 06acHeTe KaKBO npeAcraB/iflBaT cb6nTHflTa (events) b .NET Framework. 

3. KaKBO ce npenoptuBa ot yTBtpAeHaTa KOHBeHuna 3a Cb6kiTki*iTa b .NET 
Framework? OnmueTe nporpaMHua koa 3a AecJDMHupaHe v\ w3no/i3BaHe Ha 

C"b6MTMfl. 

4. Hpe3 cpeACTBaTa Ha Ae/ieraTkiTe pea/iM3kipawTe yHMBepca/ieH craTkmeH 
MeTOA 3a M34nc^flBaHe c HAKaKBa to4hoct Ha 6e3KpaMHM cxoa^lum peAOBe 
no 3aAaAeHa cJDyHKuna 3a o6iunfl mm n/ieH. Hpe3 noAxoAfliun cJDyHKunn 3a 
06lUMfl H/ieH M3HMC/ieTe C TOUHOCT ABa AeceTM^HM 3HaKa 6e3KpaMHMTe 
peAOBe: 

- 1 + 1/2 + 1/4 + 1/8 + 1/16 + ... 

- 1 + 1/4 + 1/9 + 1/16 + 1/25 + ... 
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- 1 + 1/2! + 1/3! + 1/4! + 1/5! + ... 

5. HarikiujeTe K/iac Person, komto oni/iCBa eflkm noBeK v\ cbfltpwa 
CBOMCTBaTa: MMe, npe3MMe, cpaMki/ikifl, no/i, po>KfleHa flaTa, ETH, a,qpec, e- 
mail m Te/iecpOH. flo6aBeTe kbm K/iaca Person 3a bcako ot HeroBMTe 

CBOMCTBa no eflHO Cb6klTHe OT CMCTeMHMfl fle/ieraT System. EventHandler, 

KoeTO ce aKTMBupa npn npoMHHa Ha cbOTBeTHOTO cbomctbo. 

6. Cb3flaMTe K/iac Proper tyChangedEventArgs, HacneflHklK Ha K/iaca 
System. EventArgs M AecpMHMpaMTe B Hero Tpn CBOMCTBa - MMe Ha 

npoMeHeHO cbomctbo (string), CTapa ctomhoct (object) m HOBa ctomhoct 
(object) 3aeflHO c noflxoflfliu KOHcrpyKTop. C"b3flaMTe ,qe/ieraT 

PropertyChangedEventHandler 3a 06pa60TKa Ha C"b6klTMfl, KOMTO fla 

npneMa ABa napaMeTbpa - o6eKT-M3npaman v\ MHCTaHuna Ha 

PropertyChangedEventArgs . 

7. Hani/iweTe hob BapnaHT Ha K/iaca Person, komto MMa caMO eAHO ct6nTne c 

MMe PropertyChanged OT TMn PropertyChangedEventHandler, KOeTO ce 

aKTMBupa npn npoMsiHa Ha H^Koe ot CBOMcmaTa Ha K/iaca (m cbOTBeTHO ce 
M3BMKBa c noflxoflfliun napaMeTpw). 

8. M3HeceTe flecpklHHUklflTa Ha Cb6klTkieTO PropertyChanged B OTfle/ieH 

MHTepcpewc m npoMeHeTe K/iaca TaKa, ne fla MMn/ieMeHTwpa MHTepcpewca. 

M3no/i3BaHa /liuepaTypa 

1. CBeT/iMH HaKOB, fle^eraTM v\ c"b6nTMfl - http://www.nakov.com/dotnet/ 
lectures/Lecture-5-Deleqates-and-Events-vl.O.ppt 

2. Jeffrey Richter, Applied Microsoft .NET Framework Programming, Microsoft 
Press, 2002, ISBN 0735614229 

3. Jesse Liberty, Programming C#, O'Reilly, 2001, ISBN 0-596-00117-7 

4. Andrew Whitechapel, Tom Archer, Inside C#, Microsoft Press, 2002, ISBN 
0-7356-1648-5 

5. MSDN Training, Programming with the Microsoft® .NET Framework (MOC 
2349B), Module 8: Delegates and Events 

6. Julien Couvreur, Curiosity is bliss - http://blog.monstuff.com/archives/ 
000040.html 

7. MSDN Library - http://msdn.microsoft.com 
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He06X0flMMM 3HaHlifl 

- 5a30BM no3HaHMfl 3a apxi/iTeicrypaTa Ha .NET Framework 

- Ba30BM no3HaHMfl 3a o6iuaTa cwcreMa ot TunoBe b .NET (Common Type 
System) 

- Ea30BM no3HaHMfl 3a e3MKa C# 

ClafllapMOHMe 

- KaKBO npeAcraB/iflBaT aTpn6yTMTe? 

- npw/iaraHe Ha aTpn6yTM. ATpn6yTM c napaMeTpn. 3aAaBaHe Ha ue/i npn 
npw/iaraHe Ha aTpn6yT 

- Ktfle ce M3no^3BaT aTpn6yTMTe? 

- flecJDMHupaHe Ha co6cTBeHM aTpn6yTM 

- M3B^M4aHe Ha aTpn6yTM ot MeTaAaHHMTe 

- MeTa-aTpn6yTbT AttributeUsage 

B Ta3M TeMa ... 

B HacToamaTa TeMa me pa3r/ieAaMe KaKBO npeAcraB/iflBaT aTpn6yTMTe b .NET 
Framework, iok ce npw/iaraT v\ Kbp,e ce M3no/i3BaT. IHe o6achmm KaK MoraT p,a 
ce AecJDMHupaT co6cTBeHM aTpn6yTM v\ p,a ce ki3B/ii/maT aTpn6yTM ot MeTaAaH- 
HMTe Ha aceM6/ii/iTaTa. 
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KaKBO npeflcraBJiflBaT aTpn6yTHTe b .NET? 

B noBeneTO e3nun 3a nporpaMnpaHe cbiuecTByBaT k/ik>hobm aymm. TaKMBa 
HanpuMep ca cneuncpMKaTopnTe 3a flocrbn, komto onpe,qe/iflT o6/iacn"a Ha 
bmammoct Ha n/ieH-npoMeH/iMBMTe Ha K/iacoBeTe (public, private, 
protected, ...). Haw-necro KOMnn^aTopnTe pa3no3HaBaT caMO orpaHi/meH 
Ha6op k/ikdhobi/i flyMM m nporpaMkicrwTe HAMaT B"b3MO>KHOCT fla flecpMHupaT 

CBOM C06CTBeHM. 

3a KOMneHCupaHe Ha Ta3M cna6ocr b .NET Framework ce flaBa b"B3mo>khoct 
nporpaMHO fla ce Ao6aB*iT t. Hap. aTpn6yTn. Te npeflcraB/uiBaT onwcaTe/iHki 
fleK^apaunn kbm TunoBe, no/ieTa, MeTOflu, CBOMCTBa v\ flpyrn e/ieMeHTM Ha 
KOfla, noflo6HM Ha K/iionoBkiTe flyMM ot e3MUMTe 3a nporpaMnpaHe. 

ATpn6yTMTe no3BO/iflBaT fla ce flo6aBHT co6cTBeHM oni/icaTe/iHki enewemw 
(aHOTaunn) KtM KOfla, HanncaH Ha C# v\nv\ Ha hakom ot flpyri/ue e3nun ot 
.NET n/iaTCpopMaTa, 6e3 fla ce Ha/iara npoMsiHa b KOMnw/iaTopa. no BpeMe Ha 
KOMnw/iauwfl Te ce 3anncBaT b MeTaflaHHMTe Ha aceM6/ii/iTO v\ npn ki3n"b/iHeHi/ie 
Ha KOfla MoraT fla 6"bflaT M3B/ikmaHki v\ fla bj\v\s\s\t Ha noBefleHneTO My. 

ATpn6yTMTe ca onwcaTe/iHki TaroBe, komto MoraT fla ce npw/iaraT kbm pa3- 
/imuhm e/ieMeHTi/i ot KOfla, Hapn^aHM u,env\. [\ei\v\je MoraT fla 6"bflaT Haw- 
pa3HOo6pa3Hn: aceM6/ii/iTa, TunoBe, CBOMCTBa, no/ieTa, MeTOflM, napaMeTpn v\ 
flpyrn enewemw ot KOfla. 

fleK^apaTMBHa MHCpopMauna ce acounupa c nporpaMHua koa (kbm TunoBeTe, 
MeTOflMTe, CBOMCTBaTa m t.h.) npe3 aTpn6yTM. flpyrn npw/io>KeHi/ifl MoraT fla 
ki3B/iwnaT Ta3M MHCpopMaunfl, 3a fla onpefle/isiT KaK fla 6"bflaT ki3no/i3BaHki 
e^eMeHTMTe, CB"bp3aHM c aTpn6yTMTe. 

ATpn6yTMTe pea/iHO npeflcraB/iflBaT K/iacoBe, komto ce MHCTaHunpaT no BpeMe 
Ha KOMnw/iauMfl Ha cope KOfla v\ ce 3anncBaT b MeTaflaHHMTe Ha aceM6/iMTO, ot 
KtfleTO MoraT fla 6"bflaT M3B/ikmaHki no BpeMe Ha pa6oTa Ha npw/io>KeHkieTO. 

ATpn6yTMTe ce fle/iflT Ha flBe rpynn - BrpafleHM b .NET Framework (komto ca 
nacr ot CLR) m flecpMHupaHM ot nporpaMMCTMTe 3a ue/ikiTe Ha OTfle/iHMTe 
npn^o>KeHMfl. rioc^eflHMTe ce Hapi/maT co6cTBeHM (noTpe6kiTe/iCKw) aTpn6yTM 
m HaM-necro ce M3no/i3BaT b KOM6nHaunfl c reflection ( PTpaweHMe Ha Tuno- 
Beje). 



npii/iaraHe Ha aTpn6yTM 



rio-flo/iy me pa3r/ieflaMe Hani/mi/iTe, no komto MO>KeM fla npi/i/io>Ki/iM aTpn6yT 
KtM flafleHa ue/i. 

3a fla ce npn^OKM aTpn6yT, MMeTO My ce orpa>Kfla b KBaflpaTHM cko6m m ce 
nocraBsi HenocpeflCTBeHO npeflu fleK/iapauwflTa, 3a koato ce OTHaca. Eto eflMH 
npuMep: 



// Apply attribute System. FlagsAttribute to FileAccess enum 
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[Flags] 
public enum FileAccess 

{ 

Read = 1, 

Write = 2, 

ReadWrite = Read | Write 
} 



B noconeHkifl npuMep CkicreMHkiflT aTpn6yT Flags (pea/iHO TOBa e Twnvr 
System. FlagsAttribute) e npi/l/10>KeH K"bM AecJDMHMUMflTa Ha M36poeHMfl Tkin 

FileAccess m yKa3Ba, ne T03M M36poeH Tkin MO>Ke p,a ce TpeTupa ioto 6mtobo 
no/ie, T.e. KaTO MHO>KecTBO ot 6mtobm (fc/iaroBe. 

3a p,a 6tAe npn^oxeH aTpn6yT kbm Aafleina Ae<fcMHnui/m b KOfla, Tpa6Ba p,a ce 
M3n"b^HflT c^eflHMTe CTtnKn: 

1. fla ce AecJDMHupa hob aTpn6yT v\nv\ p,a ce ki3no/i3Ba cbiuecTByBaiu, KaTO 
HeroBOTO npocTpaHCTBO ot MMeHa (namespace) ce MMnopTupa b 
Hana/iOTO Ha TeKyiuna <\>av\n ot cope KOAa. 

2. fla ce i/i3nkiuje MMeTO Ha aTpn6yTa b KBaflpaTHM cko6m touho npeflu 
ue/iTa, KtM koato ce npw/iara. no >xe/iaHkie MoraT p,a My 6"bAaT 
npeflafleHM HAKaKBM napaMeTpn (nHMuna/iki3kipamki ashhh). 

ATpn6yTMTe 3a AaAeHa ue/i MoraT p,a ce npw/iaraT i/i b KOM6kiHaui/m. ToBa 
CTaBa no ABa Hankma: KaTO ce npki/ioiOT eAMH cneA Apyr v\nv\ KaTO ce M36poflT 
etc 3aneTan: 



[MyFirstAttribute] 
[MySecondAt tribute] 
public void SomeMethod ( ) { ... } 

[MyFirstAttribute, MySecondAt tribute] 
public void SomeMethod ( ) { ... } 



flBeTe AeK/iapauwki b ropHna npuMep ca Hant/iHO eKBWBa/ieHTHki. Te p,e- 
cJDMHupaT ny6/iwneH MeTOA someMethod() m npw/iaraT kbm Hero aTpn6yTMTe 
MyFirstAttribute M MySecondAttribute . 

ripn npw/iaraHeTO Ha aTpn6yTM cycJDMKCbT Attribute MO>Ke p,a 6"bAe nponycHaT 
m ce noApa36npa ot KOMnw/iaTopa. TaKa cnep,Hv\je AeK/iapauww ca eKBMBa- 
^eHTHM Ha ropHMTe ABe: 



[MyFirst] 
[MySecond] 
public void SomeMethod ( ) { ... } 

[MyFirst, MySecond] 
public void SomeMethod () { ... } 
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TbCi ioto aTpn6yTMTe ca K/iacoBe, npn taxhoto npw/iaraHe MO>Ke fla 6"bfle 
M3BMKBaH KOHCTpyKToptT Ha cbOTBeTHMfl K/iac. Ako aTpn6yT"bT npefl^ara koh- 
crpyKTop 6e3 napaMeTpn, tom Moxe p,a 6tAe M3BMKaH KaTO ce Ao6aBki () kbm 
AeK/iapaunflTa. CneAOBaTe/iHO c/ieABaiunTe ABe AeK/iapaui/m ca Ba/ikiAHM v\ 
eKBMBa^eHTHM Ha npeAxoAHMTe ABe: 



[MyFirst ( ) ] 
[MySecondAttribute ( ) ] 
public void SomeMethod ( ) { ... } 

[MyFirstAttribute ( ) , MySecondC 
public void SomeMethod () { ... } 



Ot npuMepnTe BM>KAaMe, ne MMa mhoto cwHTaKTi/mHO Ba/iwAHM Ha^MHn 3a 
npw/iaraHe Ha eAMH v\ cbu\ aTpn6yT kbm AaAeHa ue/i. 3a KOMnw/iaTopa H^Ma 
3Ha4eHne kom ot Te3M BapnaHTM e ynoTpe6eH, ho npenoptiOTa e p,a ce 
ki3no/i3Ba T03M 6e3 cycpMKC Attribute, 6e3 M36poflBaHe etc 3aneTai/i v\ 6e3 
cko6m (). 3a Haujufl npuMep npenoptni/iTe/ieH e c/ieAHi/mT 3ani/ic: 



[MyFirst] 
[MySecond] 
public void SomeMethod ( ) { 



ATpn6yTMTe ca o6eKTM 

ATpn6yTMTe b .NET Framework pea/iHO npeAcraB/uiBaT .NET o6eKTM (kiHcraH- 
\\v\v\ Ha K/iac, HacneAHkiK Ha cucTeMHua K/iac system. Attribute). KaTO TaKM- 
Ba Te MoraT p,a MMaT eAMH v\nv\ hhko/iko KOHcrpyKTopa (bk/i. KOHCTpyKTop no 
noApa36npaHe), ny6/ikmHki v\ nacmki no/ieTa, CBOMCTBa v\ AP- 4/ieHOBe. Haw- 
necro aTpn6yTMTe AecpMHupaT KOHcrpyKTopw, ny6/innHw no/ieTa v\ CBOMCTBa, 
komto M3no/i3BaT 3a cbxpaHABaHe Ha p,auuv\je, noAaBaHM mm ioto napaMeTpn 
no BpeMe Ha MHMuna^M3auMfl. 

Bcm4km aTpn6yTM b .NET Framework 3aA"b/i>KkiTe/iHO HacneAflBaT K/iaca 
system. Attribute (w/iki HeroB HacneAHMK). KaKTO me bmamm no-AO/iy, npn 
AecpMHupaHe Ha co6cTBeHM (noTpe6MTe/iCKM aTpn6yTn) Hue cbu\o Tpa6Ba p,a 
Hac^eA^BaMe to3m K/iac. 

riapaMeTpn Ha aTpn6yTMTe 

Hakom aTpn6yTM MoraT p,a npneMaT napaMeTpn. riapaMeTpnTe 6nBaT ABa 
BMAa: no3MUMOHHM m MMeHyBaHM. rio3MUMOHHMTe napaMeTpw ce noAaBaT c on- 
peRenena nocneAOBaTe/iHOCT v\ ce kiHkmkia/iki3kipaT ot KOHCTpyKTopa Ha aTpn- 
6yTa, AOKaTO MMeHyBaHMTe ce noAaBaT b npoi/i3BO/ieH peA h 3aAaBaT ctomhoct 
Ha cbomctbo v\i\v\ ny6/iwnHO no/ie. Eto eAHH npuMep: 



[Dll Import ("user 32 . dll", EntryPoint="MessageBox" ) ] 
public static extern int ShowMessageBox (int hWnd, string text, 
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string caption, int type); 
ShowMessageBox ( 0, "Some text", "Some caption", ) ; 



B npuMepa e M3no/i3BaHa KOM6i/iHau.i/m Me>KAy no3nunoHHM v\ Heno3nunoHHM 
napaMeTpn. 3a fla 6"bfle npw/io>KeH kbm MeTaflaHHMTe b aceM6/ikiTO, aTpw6yTbT 

[Dlllmport] (System. Runtime . InteropServices .DllImportAttribute) no 

BpeMe Ha KOMnki/iauwyi ce MHCTaHuupa v\ MHnu.ua/iM3kipa ot KOMnw/iaTopa no 
c/ieflHi/ifl Ha^MH: 

1. C"b3AaBa ce 06eKT OT K/iaca System. Runtime . InteropServices . 
Dll Impor tAttribute . 

2. B KOHcrpyKTopa My ce noAaBa KaTO no3nunoHeH napaMeTbp ctomhoct 

"user32.dll". 

3. B ny6/lMHHOTO My no/ie EntryPoint Ce 3anMCBa CTOMHOCT "MessageBox". 

npeAM Aa 6tAaT 3anncaHM b MeTaAaHHMTe Ha cbOTBeTHOTO aceM6/iw, aTpn6y- 
TMTe ce kiHwu.ua/iki3kipaT nocpeACTBOM noAaAeHMTe mm napaMeTpn, c komto ce 
3aAaBaT ctomhoctm 3a TexHkiTe no/ieTa ki CBOMCTBa. ripn cbxpaHsiBaHe b aceM- 
6/ikiTO aTpn6yTMTe 3ana3BaT cbcroyiHkieTO cm. 

Ha no-KtceH eTan, KoraTO aTpn6yTMTe 6"bAaT ki3B/ieneHki ot MeTaAaHHkiTe Ha 
aceM6/ikiTO, CTOMHOCTMTe Ha TexHMTe no/ieTa ki CBOMCTBa ce ki3B/ikmaT 3aeAHO c 
tax ki MoraT Aa 6"bAaT ki3no/i3BaHki ot nporpaMkicra. 

3anaBaHe Ha uie/i kt»m aTpn6yT 

ATpn6yTMTe b .NET Framework MoraT Aa ce npki/iaraT kbm pa3/ikmHki ue/iki, 
HanpuMep aceM6/iki, K/iac, kiHTepc|Dekic, n/ieH-npoMeH/ikiBa Ha Tkin ki AP- 
B"b3MO>KHMTe ue/iki Ha aTpn6yTMTe ce AecJDMHupaT ot ki36poeHki*i Tkin 

AttributeTargets KaKTO C/ieABa: 



llMe Ha Ltesrra 


YnoTpe6a (npmiara ce ki>m) 


Assembly 


caMOTO aceM6/iki 


Module 


TeKymnfl MOAy/i 


Class 


K/iac 


Struct 


CTpyKTypa 


Interface 


MHTepc|DeMC 


Enum 


M36poeH Tkin 


Delegate 


Ae/ieraT 


Constructor 


KOHCTpyKTOp 


Method 


MeTOA 


Parameter 


napaMeTbp Ha MeTOA 
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ReturnValue 


BptiuaHaTa ctomhoct ot MeTOfl 


Property 


CBOMCTBO 


Field 


no/ie (n/ieH-npoMeH/ikiBa) 


Event 


ct6nTne 


All 


BCM4KM B"b3MO>KHM Ue/lkl 



ripn npw/iaraHe Ha aTpn6yT ue/ua o6mkhob6ho ce noflpa36wpa. HanpuMep, 
aKO nocTaBMM aTpn6yT npeflu fleK/iapauwsiTa Ha flafleH MeTOfl, tom me ce 

OTHaCfl 3a CbOTBeTHMfl MeTOfl. 

rioHflKora He MO>Ke fla ce i/i3no/i3Ba ue/iTa no noflpa36npaHe, HanpuMep aKO 
MCKaMe fla npw/io>i<kiM aTpn6yT kbm aceM6/iMTO. B TaKMBa c/iynaw ue/ua MO>Ke 
fla ce 3aflafle npeflu MMeTO Ha aTpn6yTa, OTRenena ot Hero c ABoeTOnwe: 



// The following attributes are applied to the target "assembly" 

[assembly: AssemblyTitle ( "Attributes Demo")] 

[assembly: AssemblyCompany ( "DemoSof t" ) ] 

[assembly: AssemblyProduct ( "Entreprise Demo Suite")] 

[assembly: AssemblyCopyright ( " (c) 1963-1964 DemoSoft")] 

[assembly: AssemblyVersion ("2.0.1.37") ] 

[Serializable] // The compiler assumes [type: Serializable] 
class TestClass 

{ 

[NonSerialized] // The compiler assumes [field: NonSerialized] 
private int mStatus; 

} 



KaKTO ce BM>Kfla ot KOMeHTapnTe b KOfla, 3a hakom ot aTpn6yTMTe ue/iTa ce 
3aflaBa eKcn/iwuwTHO, a 3a flpyri/i th ce noflpa36npa. 

K"bfle ce M3no/i3BaT aTpn6yTMTe? 

ATpn6yTMTe ce M3no/i3BaT BtTpewHO ot .NET Framework 3a pa3/iM4HH ue/iw - 
npn cepkia/iki3aukisi Ha flaHHM, 3a onucaHne Ha pa3/ikmHki xapaKTepucTMKH, 
CB"bp3aHM etc curypHOCTTa Ha KOfla, 3a 3aflaBaHe Ha orpaHkmeHWfl 3a onTi/i- 
MM3aunMTe ot JIT KOMnw/iaTopa, TaKa ne koabt fla MO>Ke fla ce fle6"brBa, 3a 
B3anMOfleMCTBne c flM3aMHepa Ha cpeflaTa 3a pa3pa6oTKa npn cb3flaBaHe Ha 
.NET KOMnoHeHTM, npn B3anMOfleMCTBne c HeynpaB/iflBaH koa, npn pa6oTa c 
ye6 yc/iyrw, b ASP.NET noTpe6kiTe/iCKM kohtpo/im m Ha mhoto flpyrn MecTa. 

LU,e pa3MeflaMe hhkoi/i ot Haw-Ba>KHi/iTe npi/i/io>KeHkm Ha aTpn6yTMTe bvt- 
peiiJHO b .NET Framework. 
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fleK/iapaTMBHO ynpaB/iemie Ha CMrypHOora 

.NET Framework flaBa b"B3mo>khoct Ha pa3pa6oT4MUMTe fla nocraBsiT orpa- 
HM4eHMfl Btpxy curypHOCTTa b ABa crmia. MMnepaTMBHUflT cti/i/i e CB"bp3aH etc 
cb3flaBaHeTO Ha Permission o6eKTM no BpeMe Ha M3n"b/iHeHkie v\ M3B"bpujBaHe 
Ha o6p"biueHMfl ki>m TexHMTe MeTOflM. fleK^apaTMBHMAT ce ocbmecTBABa 4pe3 
aTpn6yTM. CneABa npuMep 3a AeK/iapaTMBHO ynpaB/ieHkie Ha ci/irypHOora 
npe3 aTpn6yTn: 



[ Principal PermissionAttribute (SecurityAction . Demand, 

Name = "SomeUser", Role = "Administrator")] 
public void DeleteCustomer ( string aCustomerld) 

{ 

// Delete the customer 

} 



B ropHMfl npi/IMep npe3 aTpn6yTa PrincipalPermissionAttribute ce yKa3Ba 

Ha CLR, ne 3a M3n"b/iHeHMeTO Ha MeTOAa DeieteCustomer(...) e Heo6xoAHMO 
TeKymaTa HMUJKa p,a ce M3n"b/iHflBa ot noTpe6wTe/i SomeUser, komto e b po/ia 

Administrator. 

B TeMaTa " CurypHOCT b .NET Framework " me ce cnpeM b Rejawnw Btpxy 
MMnepaTMBHOTO m AeK^apaTMBHOTO ynpaB/ieHi/ie Ha curypHOCTTa. 

M3no/i3BaHe Ha aBTOMaTM3npaHa cepna/iM3aiJiMq Ha 
o6eKTM 

Cepna^M3aunflTa e npouec Ha KOHBepTupaHe Ha o6eKT v\nv\ CB"bp3aH rpaifc ot 
o6eKTM b noTOK ot 6aMTOBe. flecepna^M3aunflTa npeAcraB/iyiBa o6paTHna 
npouec. B .NET Framework cepkia/iki3aukiflTa v\ Aecepkia/iM3aunflTa ce M3B"bp- 
ujBaT aBTOMaTM^HO ot CLR, ho 3a Aa ce yKaxe, ne AaAeH o6eKT noA/iexn Ha 
cepkia/iki3auki*i, ce M3no/i3BaT aTpn6yTM. Eto eAMH npuMep: 



[Serializable] 
public struct User 

{ 

private string mLogin; 

private string mPassword; 

private string mRealName; 

// . . . 
} 



B npuMepa npe3 aTpn6yTa seriaiizabieAttribute ce yKa3Ba Ha CLR, ne 
CTpyKTypaTa user MO>xe Aa ce cepna^M3npa no craHAapTHMH 3a CLR HanwH. 

Cepna^M3aunflTa b .NET Framework me pa3r/ieAaMe no-AeTaw/iHO b TeMaTa 3a 
cepna^M3auna Ha AaHHM . 
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KoMnoineHTeH MOfle/i Ha .NET 

ripn npoeKTupaHeTO Ha .NET n/iaTCpopMaTa e 3a/ierHa/i npuHunntT 3a KOMno- 
HeHTHO-opneHTupaHOTO nporpaMnpaHe. .NET Framework AecpMHupa KOMno- 
HeHTeH MOfle/i, komto ycraHOBABa CTaHflapTM 3a pa3pa6oTBaHe v\ ki3no/i3BaHe 
Ha KOMnoHeHTM. ripn pa3pa6oTBaHe Ha .NET KOMnoHeHTM npe3 aTpn6yTM KtM 
tax Moxe p,a ce AecpMHupaT MeTaflaHHM, komto ce ki3no/i3BaT ot Visual Studio 
.NET no BpeMe Ha AH3aMH. Eto eflMH npuMep, b komto npe3 aTpn6yT ce yKa3Ba 
KaTeropuflTa, b koato fla ce noaBu cbomctboto Bordercoior b naHe/ia 3a 
HacrpowKa Ha CBOMCTBaTa 3a AaAeH KOMnoHeHT: 



public class SomeComponent : Control 
{ 

// . . . 

[Category ( "Appearance" ) ] 
public Color BorderColor 

{ 

get { ... } 

set { ... } 
} 



// 



} 



Ha KOMnoHeHTHkifl MOfle/i Ha .NET Framework me o6"bpHeM no-cneu.ua/iHO 
BHMMaHne b TeMaTa 3a Windows Forms . 

Cb3flaBaHe Ha ye6 yc/iyru b ASP.NET 

.NET Framework MMa BrpafleHa noflflp"b>KKa Ha ye6 yc/iyrw. Ye6 ycnyrwTe 
cny>KaT 3a o6M*iHa Ha MHCpopMauna Me>Kfly OTAa/ieneHM npw.no>KeHi/m nocpeA- 
ctbom CTaHflapTHM npoTOKO/iw . 3a ynpaB/ieHkie Ha noBeAeHneTO Ha ye6 ycny- 
ruTe b ASP.NET ce M3no/i3BaT aTpn6yTM. Eto eflMH npuMep, b komto npe3 
aTpn6yTa [WebMethod] ce yKa3Ba, ne AaAeH MeTOfl e ny6/iwnH0 AOCTbneH KaTO 
nacr ot flaAeHa ye6 yc/iyra: 



public class AddService : WebService 

{ 

[WebMethod] 
public int Add(int a, int b) 

{ 

return a + b; 

} 
} 



Ha ye6 yc/iyrwTe b ASP.NET me o6"bpHeM cneu.ua/iHO BHMMaHne b TeMaTa 3a 
ye6 yc/iyrn . 
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B3anMOfleMCTBne c HeynpaB/isiBaH (Win32) koa 

.NET Framework MO>Ke fla B3anMOfleMCTBa c HeynpaB/iflBaH Win32 koa: fla 
M3BMKBa Win32 c|DyHKUMM, p,a ki3no/i3Ba COM KOMnoHeHTM v\ p,a ny6/iMKyBa 
COM KOMnoHeHTM. 3a HacTpoMKa Ha pa3/innHw napaMeTpn Ha B3awMOAei/i- 
CTBueTO c HeynpaB/iflBaH koa ce w3no/i3BaT aTpn6yTM. Eamh ot tax e cwcreM- 
hmjit aTpn6yT Diiimport. HeKa pa3r/ieAaMe cnep,Hwn npuMep Ha AeK/iapaui/ia 
Ha BBHUJHa Win32 ifcyHKUMfl: 



[Dll Import ( "user 32 . dll", EntryPoint="MessageBox" ) ] 
public static extern int ShowMessageBox (int hWnd, string text, 
string caption, int type); 



B npuMepHMfl koa 4pe3 Diiimport ce yKa3Ba, ne craTMUHMflT MeTOA 

ShowMessageBox (...) e B"bHUJHa HeynpaB/lflBaHa (fcyHKUMfl C MMe MessageBox OT 
Win32 6ki6/ikiOTeKaTa user32.dll. 

IHe o6"bpHeM cneuwa/iHO BHMMaHne Ha aTpn6yTMTe 3a Bp"b3Ka c HeynpaB/iaBaH 
koa b TeMaTa " B3anMOAeMCTBne c HeynpaB/iaBaH koa ". 

CnHxpoHM3auiMq npw MHoroHMiiiKOBM npusiomeHusi 

.NET Framework M3no/i3Ba BtTpewHO hakom aTpn6yTM, 3a p,a ocurypn 

CMHXpOHM3ai4Mfl npM KOHKypeHTeH AOCTbn AO ASAeH MeTOA OT HflKO/IKO HMUJKM. 

Eto eAMH npuMep, npn komto npe3 cneuwa/ieH aTpn6yT (system. Runtime. 

CompilerServices.MethodlmplAttribute) ce yKa3Ba, ne MeTOA"bT 

someMethod() MO>Ke p,a 6"bAe M3n"b/iH*iBaH ot Haw-MHoro eAHa HMUJKa b AaAeH 
MOMeHT: 



[MethodlmplAttribute (MethodlmplOptions . Synchronized) 
public void SomeMethod ( ) { ... } 



fle4>MHiipaHe Ha co6crBeHn aTpn6yTn 

flo MOMeHTa pa3MeAaxMe KaKBO npeAcraB/iflBaT aTpn6yTMTe v\ KaK ce no/i3BaT 
aTpn6yTM, AecJDMHupaHM CTaHAapTHO b .NET Framework v\nv\ AecJDMHupaHM ot 
Apyrn pa3pa6oT4Mun. Cera me pa3r/ieAaMe KaK MO>KeM p,a AecJDMHupaMe 
co6cTBeHM aTpn6yTM, komto p,a ki3no/i3BaMe 3a cbom cneumfcwuHM \\ei\v\: 
HanpuMep, KoraTO pa3pa6oTBaMe ctpBtpHM npw/io>KeHi/m v\nv\ KOMnoHeHTM. 

3a p,a 6"bAe cb3AaAeH noTpe6kiTe/iCKi/i aTpn6yT, tom 3aA"b/i>Ki/iTe/iHO Tpa6Ba p,a 
Hac^eA^Ba K/iaca system. Attribute m Ha KOMnw/iaTopa Tpa6Ba p,a ce yKa>Ke 
KtM KaKtB bma enewemw ot KOAa MO>Ke Aa ce npw/iara aTpn6yTbT, T.e. KaKBM 
ca HeroBMTe ue/iw. ToBa CTaBa c noMOurra Ha MeTa-aTpn6yTa Attributeusage. 

Co6cTBeHM aTpn6yTM - npuMep 

fla pa3MeAaMe cnep,Hwn npuMep: b AaAeH npoeKT MMa M3MCKBaHe BceKM K/iac 
Aa cbAtpwa b ce6e cm MHCJDopMaunfl 3a cboa aBTop. EAHa bbsmokhoct Aa ce 
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pea/iki3i/ipa TOBa e bbb BceKM eflMH ot K/iacoBeTe fla ce c/io>ki/i KOMeHTap, 
noflo6eH Ha to3m: 



// This class is written by Person X. 



3a neTflLUkifl KOAa me 6"bfle acho kom e aBToptT, ho HAMa fla e B"b3MO>KHO Ta3M 
MHCpopMaunfl fla ce ki3B/ikma no BpeMe Ha i/i3n"b/iHeHkie Ha nporpaMaTa, cnep, 
KaTO cope KOfltT e 61/1/1 Bene KOMnw/ii/ipaH. 

3a fla peujMM to3m npo6/ieM, MO>KeM BMecTO ropHna KOMeHTap fla no/i3BaMe 
cneuwa/ieH aTpn6yT: 



[Author ( " Person X" ) ] 



BtnpeKM <Ae MMa caMO cpyHKUMMTe Ha KOMeHTap, to3m aTpn6yT MO>xe fla 6"bfle 
M3B^M4aH ot MeTaflaHHMTe nporpaMHO npe3 cneuwa/iHO cb3flafleHM 3a TOBa 
MHCTpyMeHTM. Ako ki3no/i3BaMe noflo6eH aTpn6yT, me 6"bfle B"b3MO>KHO, npn 
HacTtnBaHe Ha ki3K/iK>neHkie b HaiuaTa nporpaMa, fla M3BefleM MHCpopMauna He 

CaMO B KOM MeTOfl M KOM K/iaC e HaCTbnkl/10 TO, HO CbLflO n kom e aBToptT Ha 

KOfla, b komto e Bt3HMKHa^ npo6/ieM"bT. ToBa 6m momo fla 6tfle no/ie3HO npn 
HeroBOTO peiuaBaHe. 

flec|3MHMpaHe Ha co6cTBeH aTpn6yT - npuMep 

HeKa cera flecpMHupaMe Hawi/m aTpn6yT 3a aBTop. KaKTO Bene OT6e/iH3axMe, 
BCM4KM aTpn6yTM ca MHCTaHUMM Ha K/iacoBe, a BceKM K/iac, flecpMHupaiu 
co6cTBeH aTpn6yT, HacneflflBa K/iaca system. Attribute. B Haujua cnynai/i, 
KoraTO ct3flaBaMe aTpn6yT, cbfltpwam MMeTO Ha aBTopa Ha K/iaca, MO>KeM fla 
M3no^3BaMe c/ieflHaTa flecpMHuuna: 



public class AuthorAttribute : System. Attribute { ... } 



KaKTO MMeHaTa Ha BrpafleHMTe aTpn6yTM, TaKa v\ MMeHaTa Ha noTpe6kiTe/i- 
CKMTe aTpn6yTM Tpa6Ba fla 3aBtpujBaT c OKOHnaHweTO Attribute (no Bt3npn- 
eTaTa b .NET Framework KOHBeHuna 3a MMeHaTa). 

C/ieflBamoTO Heiuo, KoeTO e Heo6xoflkiMO, 3a fla crane Hawi/iflT K/iac 
AuthorAttribute noTpe6kiTe/iCKM aTpn6yT, e fla My npn/io>KMM aTpn6yTa 
Attributeusage. Hpe3 Hero yKa3BaMe kom ca ue/ikiTe, kbm komto MO>Ke fla ce 
npw/iara, v\ p,anv\ ce flonycKa MHoroKpaTHO npw/iaraHe KbM eflHa v\ cbma ue/i. 

3a fla e B"b3MO>KHO noflaBaHeTO Ha napaMeTbp npn cb3flaBaHeTO Ha aTpn6yTa, 
3a Hero Tpa6Ba fla ce flecpMHupa v\ noflxoflaiu KOHCTpyKTop. 

C/ieflBa npuMepHa pea/iki3auwfl Ha aTpn6yTa AuthorAttribute: 



using System; 

[AttributeUsage (AttributeTargets . Struct | 

AttributeTargets . Class | AttributeTargets . Interface) 
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public class AuthorAttribute : System. Attribute 

{ 

private string mName; 

public AuthorAttribute ( string aName) 

{ 

mName = aName ; 

} 

public string Name 

{ 

get 

{ 

return mName; 

} 
} 
} 



KaKTO ce BM>Kfla ot AeK/iapauwflTa, HaujuaT aTpn6yT MO>Ke p,a ce npw/iara caMO 
KtM crpyKTypi/i, K/iacoBe v\ MHTepc|DekicM, KaTO kbm flaAeHa ue/i He MO>Ke p,a ce 
npw/iara noBene ot BeAHtw (TOBa ce noApa36npa aKO He e yi<a3aHO Apyro). 

noHe>Ke HaujuflT aTpn6yT e K/iac, komto MMa caMO eAMH KOHCTpyKTop, eAMH- 

CTBeHMflT Ha^MH Rd TO MHCTaHUMpaMe e^ KaTO M3BMKaMe T03M KOHCTpyKTOp. 

C/ieAOBaTe/iHO npn M3no/i3BaHe Ha Haujua aTpn6yT BMHarn Tpa6Ba p,a 
noAaBaMe no3nunoHHMfl napaMeTbp 3a MMe Ha aBTop. 

M TaKa, BeAHtx AeK/iapwpaH, HawwflT aTpn6yT Bene MO>Ke p,a 6tAe npw/iaraH 
KaTO BCM4KM ocraHa/iw aTpw6yTw: 



[Author ( "CBeTJiMH HaKOB")] 
class CustomAttributesDemo 
{ 



} 



B npMMepa KbM K/iaca CustomAttributesDemo e npkl/10>KeH AuthorAttribute, 

komto 3aAaBa aBTop CBeT/ikm HaKOB. 

AKO ce OnMTaMe p,a npi/l/10>KklM AuthorAttribute HflKO/IKO ITbTM KbM eAHa M 

cbiua ue/i v\nv\ p,a ro npn^OKMM 6e3 napaMeTpn, me no/iynwM rpeujKa no 
BpeMe Ha KOMnw/iaui/iyi. 

f\o MOMeHTa AecJDMHupaxMe v\ npw/io>KkixMe cbom co6cTBeH aTpn6yT, ho 3aiuo 
hm 6eiue TOBa? nene/iMM B"b3MO>KHOCTTa p,a Ao6aB*iMe AOirb/iHMTe/iHa mhc|dop- 
Maunfl KtM enewemw ot KOAa w p,a n i/i3B/ii/maMe Ha no-KbceH eTan ot Bene 

KOMni/l/ll/ipaHklfl KOA- B"b3HMKBa BtnpOCbT KaKT04HO CTaBa TOBa M3B^M4aHe. 
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ll3Bsii4HaHe Ha aTpn6yTii ot aceM6/m 

no BpeMe Ha ki3n"b/iHeHkie Ha nporpaMaTa MO>Ke fla ce i/i3no/i3Ba cneRHwnj koa, 
3a aa ce ki3B/iene aTpn6yrbT, npn^oxeH Btpxy K/iaca CustomAttributesDemo 
ot ropHMfl npuMep: 



string className = "CustomAttributesDemo"; 
Assembly ass = Assembly . GetExecutingAssembly () ; 
Type type = ass . GetType (className) ; 

object [] allAttributes = type . GetCustomAttributes ( false) ; 
AuthorAttribute author = allAttributes [ 0] as AuthorAttribute; 
Console .WriteLine ( "Class {0} is written by {1}. ", 
className, author . Name) ; 



B npuMepa ntpBO ce B3eMa TeKymoTO aceM6/iw, ot Hero ce i/i3Ba>KflaT 

MeTaflaHHMTe 3a K/iaca CustomAttributesDemo, C/iefl KOeTO ce M3B/lkmaT 

BCM4KM aTpn6yTM, n p w /i owe h w KtM to3m K/iac. HaKpa*i ce B3eMa ntpBu^T 
aTpn6yT ot crmcbKa v\ ce npeo6pa3yBa ao Tun AuthorAttribute. KaKTO ce 
BM>Kfla, M3B^e4eHMAT aTpw6yT e HaM-o6nKHOBeHa MHCTaHuna Ha K/iaca 
AuthorAttribute m Tfl MO>Ke fla ce i/i3no/i3Ba TaKa, CAKauj e cb3fla,qeHa b 
MOMeHTa, a He e ki3B/ieneHa ot aceM6/ikiTO. 

TopHMflT npuMep ki3no/i3Ba TexHO/iorwyiTa "reflection" (0Tpa>xeHi/ie Ha Tuno- 
BeTe), Ha koato me o6"bpHeM no-ro/iHMO BHMMaHne b cbOTBeTHaTa TeMa . 
3acera e flocraTbUHO fla 3HaeM, ne MMa zieceH HanwH aTpn6yTMTe fla 6"bflaT 
M3B/ikmaHki no BpeMe Ha i/i3n"b/iHeHkie Ha npw/io>KeHi/ieTO. 

MeTa-aTpn6yrbT AttributeUsage 

Bene ce c6/i"bCKaxMe c aTpn6yTa AttributeUsage b npeflxoflHMfl npuMep. 
HeKa cera cm msachmm no-fleTaw^HO 3a KaKBO c/iy>Kki tom m Kora ce i/i3no/i3Ba. 

AttributeUsage e cucTeMeH aTpn6yT, komto ce npw/iara kbm fleK/iapauwwTe 
Ha flpyrn aTpn6yTM. B T03M CMkiCb/i tom e MeTa-aTpn6yT, T.e. npeflOcraBfl 
MeTaflaHHM 3a aTpn6yTMTe (MeTa-MeTaflaHHn). 

KoraTO ce ki3no/i3Ba AttributeUsage, Ha KOHCTpyKTopa ce noflaBaT flBa 
apryMeHTa. ritpBi/mT ot tax e Ha6op ot cp/iaroBe, yKa3Baiun flonycTMMMTe 
ue/iw, (HanpuMep K/iacoBe v\ crpyKTypw), a btopmat (AiiowMuitipie) e 6yneB 
cp/iar, yKa3Baiu fla/iw e flonycTMMO kbm flafleHa ue/i fla ce npi/i/io>Ki/i noBene ot 
eflHa MHCTaHunfl Ha flecpMHupaHna aTpn6yT. 

C/ieflBa npuMep, b komto ce flecpMHupa aTpn6yT, komto c/iy>Kki 3a flo6aBAHe Ha 
KOMeHTapn b KOfla, komto, 3a pa3/ii/iKa ot o6nKHOBeHMTe KOMeHTapn, npn 
KOMnn^aunfl He ce ry6*iT, a ce 3ana3BaT b KOMnw/ikipaHi/iTe aceM6/ikiTa: 



[AttributeUsage (AttributeTargets . All , AllowMultiple=true) ] 

public class CommentAttribute : System. Attribute 

{ 

private string mCommentText; 
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public CommentAttribute ( string aCommentText ) 

{ 

mCommentText = aCommentText; 

} 

public string CommentText 

{ 

get 

{ 

return mCommentText; 

} 
} 
} 



KoMeHTapnTe, AecJDMHupaHM npe3 ropHna aTpn6yT, MoraT p,a ce npuKpen^T kbm 
BCAKaKBM uenw. aceM6/iw, Tkin, MeTOA, no/ie, cbomctbo m AP-, KaTO kbm BCHKa 
ue/i MO>Ke Aa ce Ao6aB*i noBene ot ep,v\n KOMeHTap. C/ieABa npuMep 3a 

M3nO/13BaHeTO Ha CommentAttribute: 



using System; 

[assembly: Comment ( "This is a test assembly!")] 

[Comment ( "This class is for test purposes only.")] 
[Comment (" (C) Svetlin Nakov, 2005. All rights reserved!"; 
class TestCommentAttribute 

{ 

[Comment ( "The name of the configuration file.")] 
public static string CONFIG_FILE_NAME = "conf ig . xml" ; 

[Comment ( "This is the program entry point.")] 

static void Main ( ) 

{ 



} 



} 



KoMeHTapnTe, npuKpeneHM kbm KOAa no to3m Hani/m, MoraT Aa ce M3B/ikmaT ot 
KOMrm/iMpaHi/m koa h Aa ce M3no/i3BaT ot npi/i/io>KeHi/ieTO no BpeMe Ha 
M3n"b/iHeHkie v\nv\ ot pa3/innHM MHCTpyMeHTM 3a pa6oTa c KOAa, KaTO Ae6"brepn, 
onTMMM3aTopn (execution profilers) v\ Apyrn. 

KaK ce cbxpaHABaT aTpn6yTMTe? 

Bene 3HaeM, ne aTpn6yTMTe ca MHCTaHunn Ha HflKaicbB K/iac, Hac/ieAHMK Ha 
system. Attribute. Te ce ctxpaHflBaT KaTO MeTaAaHHM b aceM6/ii/iTO v\ MoraT 
Aa 6"bAaT M3B^M4aHM no BpeMe Ha ki3n"b/iHeHkie Ha nporpaMaTa. Cera me 
pa3r/ieAaMe KaK touho ce cbxpaHsiBaT. 
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KaKBO ce c/iyHBa no BpeMe Ha KOMnmiauim? 

no BpeMe Ha KOMni/i/iaukia npM^o>KeHMTe kbm .qafleHa ue/i aTpn6yTM ce o6pa- 
6oTBaT no cneflHMfl HanMH: 

1. KoMnn^aToptT HaMupa Tuna, komto cbOTBeTCTBa Ha npM/io>KeHMfl 
aTpn6yT. B Haujua npuMep c flo6aBHHeTO Ha KOMeHTapn kbm KOAa Ha 

aTpn6yTa Comment CbOTBeTCTBa K/iaca CommentAttribute. 

2. KoMnn^aToptT Cb3flaBa MHcraHUMfl Ha npi/i/ioxeHkifl aTpn6yT. B Haujua 
npMMep ce MHCTaHUMpa K/iaCbT CommentAttribute (KOMTO e flecpMHUpaH 

b Haujufl cope KOfl m e KOMnn^npaH npeAM TOBa). 

3. KoMnn^aToptT MHMuna^M3Mpa no/ieTaTa Ha npn^OKeHMa aTpn6yT npe3 
napaMeTpnTe, noflafleHM b KOHCTpyKTopa My v\ npe3 ycraHOBABaHe Ha 
CBOMCTBaTa, 3a komto e 3aAafleHa ctomhoct. B Haujua c/iynai/i no/ieTO 

mCommentText ce MHMUMa/lM3Mpa OT KOHCTpyKTopa Ha CommentAttribute 

c noflafleHaTa 3a Hero ctomhoct. 

4. MHCTaHUMATa Ha aTpn6yTa, koato e no/iyneHa, ce cepna^M3npa (npefl- 
CTaBfl ce KaTO nocneflOBaTe/iHOcr ot 6aMTOBe). 

5. Cepna^M3npaHaTa MHCTaHuna ce 3anncBa b Ta6/iMuaTa c MeTaflaHHMTe 3a 
ue/iTa, KtM koato e npM/ioweHa. 

KaKBO ce cjiyHBa npii M3B/iimaHe Ha aTpw6yT? 

no BpeMe Ha M3n"b/iHeHMe, KoraTO ca Heo6xoflMMM, aTpn6yTMTe ce flecepna^n- 
3npaT ot MeTaflaHHMTe Ha aceM6/iMTO v\ ce npeflocraBHT Ha npn^OKeHneTO. 3a 
tax ce cb3flaBaT HaM-o6nKHOBeHM o6eKTM ot cbOTBeTHMTe mm K/iacoBe v\ 

CbCTOflHI/ieTO MM Ce M3B/lMHa OT MeTaAaHHMTe. 

rioBene 3a cepMa/iM3auM*iTa m flecepMa/iM3auM*iTa me HaynMM b TeMaTa 3a 
cepMa^M3auMa b .NET Framework , ho 3a MOMeHTa MOxeM fla cuMTaMe, ne npe3 
Te3M TexHMKM MOxeM fla 3ana3BaMe o6eKTM ot naMerra bbb cpai/i/i v\nv\ Apyr 
HOCMTe/i m fla tm B"b3CTaHOBABaMe cnefl BpeMe o6paTHO b naMeira. 

ynpawHeHMfl 

1. 06acHeTe KaKBO npeflcraB/uiBaT aTpM6yTMTe b .NET Framework. KaK ce 
npM/iaraT aTpM6yTM? KaK ce npM/iaraT aTpM6yTM c napaMeTpM? KaK ce 
3aflaBa ue/i npM npM/iaraHe Ha aTpM6yT? 

2. flecpMHMpaMTe co6cTBeH aTpM6yTeH TMn versionAttribute, komto Moxe 
fla ce npM/iara caMO kbm TMnoBe v\nv\ MeTOflM m cny>KM 3a 3aflaBaHe Ha 
BepcMATa Ha flafleH TMn v\nv\ MeTOfl. BepcM^Ta Tpa6Ba fla ce cbctom ot 
CMMBO/ieH hm3 3a caMaTa BepcMfl m He3afl"b/i>KMTe/ieH TeKCTOB KOMeHTap. 
flecpMHMpaMTe noflxoflaiflM KOHCTpyKTopM m CBOMCTBa 3a K/iaca. 

3. C"b3flaMTe K/iac versionsDemo c HAKO/iKO MeTOfla m mm npM/ioweTe aTpM- 
6yTa versionAttribute c HAKaKBM npMMepHM BepcMM, Ha MecTa npMflpy- 

>KeHM OT KOMeHTapM. 
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4. Cb3AaMTe Ma/iKa nporpaMa, koato 3ape>Kfla K/iaca versionsDsmo v\ 
OTne^aTBa HeroBaTa Bepcua, KaKTO v\ BepcuaTa Ha BceKM HeroB MeTOfl 
3aeAHO c TeKCTOBMfl KOMeHTap KtM Hea (aKO I/ma TaicbB). 3a ue/ua i/i3no/i- 

3BaMTe MeTOAMTe GetMethodsO M GetCustomAttributesO Ha K/iaca 
Sy s tern . Type . 

l/l3no/i3Bai-ia JiiuepaTypa 

1. CBeT/iMH HaKOB, ATpn6yTM - http://www.nakov.com/dotnet/lectures/ 
Lecture-6-Attributes-vl.0.ppt 

2. Jeffrey Richter, Applied Microsoft .NET Framework Programming, Microsoft 
Press, 2002, ISBN 0735614229 

3. MSDN Training, Programming with the Microsoft® .NET Framework (MOC 
2349B), Module 17: Attributes 

4. MSDN Library - http://msdn.microsoft.com 
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» CBeTJIMH HaKOB e 

npenoflaBaTe^ no cbBpeMeHHM 
coc(3TyepHM TexHO/iorun b CY 
"Cb. K/lMMeHT OxpuflCKki". 

Tom e aBTop Ha fleceTKM Ha- 
y4HM n TexHMMecKM ny6/iMKa- 

UMM M HflKO/lKO KHMTM, CBtp- 

3aHM c pa3pa6oTKaTa Ha co0Ty- 
ep, 3apafln KoeTO e TbpceH 

/leKTOp M KOHCy/lTaHT. 

CBeT^MH e pa3pa6oTHMK c flt/i- 
roroflkiiueH onuT, pa60TM/i no 
pa3HOo6pa3HM npoeKTM, pea/11/1- 

3kipaHM C pa3^MMHM TeXHO/lOTkll/l 

(.NET, Java, Oracle, PKI m ap.). 

I1pe3 2004 r. no/iynaBa Harpa- 
flaTa A>koh ATaHacoB" ot 

npe3MfleHTa Ha Et/irapi/ia Te- 
oprn ritpBaHOB 3a npuHOca My 

KbM pa3BMTMeTO Ha MHCpopMa- 
UMOHHMTe TeXHO/lOrMM M MH- 
(}50pMai4MOHHOTO O6li(eCTB0. 

» MapTHH KynoB e M3- 

nt/iHHTe/ieH flkipeicrop Ha cpup- 
Ma "KoflATecr", b kohto ptKO- 
BOflu pa3pa6oTKaTa Ha CMCTeMki 
3a ynpaB/ieHne Ha Ka^ecTBOTO 
m aBTOMaTM3aumi Ha cocfrryep- 

HOTO npOM3BOflCTBO. 

MapTMH e onuTeH zieicrop m 

CepTMCflMUMpaH OT MaMKpoco0T 

pa3pa6oT4MK no nporpaMi/ue 
MCSD n MCSD.NET. 

» /JpyrH MHCTpyKTOpM C 

6oraT onuT KaTO npenoflaBaTe- 
/iM m nporpaMMCTM. 



» HauMOHa/iHa aKaAeMim no pa3pa- 
6oTKa Ha cocpTyep (HAPC) e ueHTbp 
3a npo0ecnoHa/iHO o6yHeHi/ie Ha co0- 
TyepHM cneuna/iMCTM. 

» HAPC npoBe>Kfla 3afl"bJi6oHeHi/i Kyp- 
coBe no pa3pa6oTKa Ha co0Tyep m CbB- 
peMeHHM co0TyepHM TexHO/iorun. 

» ripefl/iaraHi/i cneu,i/ia/iHOCTi/i: 
.NET Enterprise Developer 
Java Enterprise Developer 

» KanecTBeHO o6yHeHne c mhoto 
npaKTMHecKM ynpa>KHeHnn 

» 3aB"bpujBaTe caMO 3a 3 Meceua. 

» TapaHTMpaHa pa6oTa c/iefl ycnew- 
ho 3aB"bpujBaHe! 

» npo0ecnoHa/iHa cepTi/i0i/iKau,km! 

» BE3n/lATHO! 

YMMTe 6e3n/iaTHO, rmamaTe c/iefl KaTO 
3aB"bpujMTe m 3anoMHeTe pa6oTa. 

CTMneHflMM OT co0TyepHM 0MPMM. 



http://academy.devbg.org 
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He06X0flMMM 3HaHMfl 

- 5a30BM no3HaHMfl no crpyKTypi/i OTAaHHki 

- Ba30BM no3HaHMfl 3a o6iuaTa cwcreMa ot TunoBe b .NET (Common Type 
System) 

- Ba30BM no3HaHMfl 3a e3MKa C# 

ClafllapMOHMe 

- MacuBM b .NET Framework 

- MHoroMepHM MacuBM. MacuBM ot MacuBM 

TkintT System. Array 

- CopTupaHe Ha MacuBM v\ abomuho TbpceHe 

- Ko^eKunn b .NET Framework 
IList, ArrayList, Queue M Stack 

- IDictionary M Hashtable. Co6CTBeHM xeilJ-c|DyHKUMM 

- K/iaCbT SortedList 

B Ta3M TeMa ... 

B HacToamaTa TeMa me ce cnpeM Ha MacuBMTe v\ KO/ieKuwwTe b .NET 
Framework. IHe pa3r/ieflaMe BMAOBeTe MacuBM: eAHOMepHM, MHoroMepHM v\ 

MaCMBM OT MaCMBM (T. Hap. Ha3"b6eHM MaCMBM), KaKTO M 6a30BMfl Tun 3a 

BCM4KM MacuBM system. Array. U\e ce 3ano3HaeM c HankiHMTe 3a copTupaHe 
Ha MacuBM m TbpceHe b tax. IHe pa3r/ieAaMe c KO/ieKuwwTe v\ TaxHaTa pea/iw- 

3ai4Mfl B .NET Framework: K/iacOBeTe ArrayList, Queue, Stack, Hashtable M 
SortedList, KaKTO M MHTepCJDeMCMTe, komto Te MMn/ieMeHTwpaT. 
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KaKBO e MdCMB? 

MacuBMTe ca HapefleHki nocneflOBaTe/iHOcrw ot eflHaKBki no Tun e/ieMeHTM. Te 
npeflCTaB^flBaT MexaHM3MM, komto hm no3BO/iflBaT fla TpeTupaMe Te3M nocne- 
AOBaTe^HOCTM KaTO eAHO ufl/io. 

AeK/iapnpaHe Ha MacuBM 

MacuBM b C# fleK^apupaMe no cnep,Hwn Hanm-i: 



int [ ] myArray; 



B c/iyna*i CMe fleK/iapwpa/iw MacuB c MMe myArray ot ue/ionwcneH Tun 

(System. Int32). B Hana/IOTO myArray MMa CTOMHOCT null, TbM KaTO He e 

3afle/ieiHa naMeT 3a e/ieMeHTMTe Ha MacuBa. 

3afle/isiHe Ha MacuBM 

Ctc c^eflHMfl KOfl 3afle^flMe (a/iOKwpaMe) MacuB b C#: 



myArray = new int[5]; 



B npuMepa ce 3ap,enn MacuB c pa3Mep 5 eneMenra ot ue/ioni/icneH Tun. 

ripn 3afle^AHe Ha MacuB CLR aBTOMaTMUHO MHMuna^M3Mpa bcmukm HeroBM 
e^eMeHTM c HeyTpa/iHa ctomhoct (o v\i\v\ null). B Haujua npuMep BceKM ot 
Te3M 5 e/ieMeHTa e etc ctomhoct o, 3a pa3/im<a ot flpyrw HeynpaB/iflBaHi/i 
cpeflu, KtfleTO CTOMHOCTMTe me ca npon3BO/iHki (C, C+ + ). AflpecbT Ha 6/iOKa 
naMeT, 3a,qe/ieH 3a to3m MacuB ce 3anncBa b npoMeH/ikmaTa myArray. 



myArray 



AMHaMMHHa naivieT 



MacuBMTe b .NET Framework 

Bcm4km MacuBM b .NET Framework Hac/ieflflBaT Tuna system. Array, KoeTO 
03Ha4aBa, ne Te BMHarn ca pecpepeHTHM TunoBe v\ ce pa3no/iaraT b 6/iOKOBe 
ot AHHaMMUHaTa naMeT (t. Hap. managed heap). 

Ot cboat CTpaHa Tkinvr system. Array MMn/ieMeHTkipa c/ieflHMTe MHTepcpeMCn: 
ICloneable, IList, IEnumerable M ICollection, KOMTO n03BO/lflT MaCMBMTe 

fla ce M3no^3BaT ziecHO b pa3/ikmHki cuTyaunn. IHe pa3r/ieflaMe Te3M MHTep- 
cpeMCM Ma/iKO no-KbCHO b HacToaiuaTa TeMa. 

TtM KaTO ca pecpepeHTHM TunoBe MacuBMTe BMHarn ce npeflaBaT no pecpepeH- 
\\v\s\ (T.e. no aflpec, a He no ctomhoct). Ako MCKaMe fla noflafleM flafleH MacuB 
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ioto napaMeTtp, ho fla 3aiunTMM ot npoMAHa CTOMHOCTMTe Ha HeroBi/ue 
e^eMeHTM, Tpa6Ba fla noflafleM HeroBO Konne. Konne Ha MacuB MO>KeM fla 
HanpaBMM npe3 craTMUHMfl MeTOfl Array, copy (...) . 06"bpHeTe BHMMaHne, ne 
to3m CTaTM^eH MeTOfl npaBi/i n^MTKM Konnfl Ha e/ieMeHTi/ue Ha MacuBa. 

E/ieMeHTM Ha MacuBMTe 

flocTtntT flo e^eMeHTMTe Ha MacuBMTe e np^K, no MHfleKC (nopefleH HOMep Ha 
e/ieMeHTa). MacuBMTe o6mkhob6ho ca Hy/ieBO-6a3i/ipaHki, T.e. HOMepaukmTa Ha 
e/ieMeHTi/ue 3anonBa ot 0. B .NET Framework o6ane MoraT fla ce c"b3flaflaT v\ 
MacuBM c HeHy/ieBa flo/iHa rpaHnua. E/ieMeHTkiTe Ha MacuBMTe ca flocTbnHM 
KaKTO 3a nereHe TaKa v\ 3a nucaHe. 

flocTbiTbT flo e^eMeHTMTe Ha MacuBMTe e npoBepeH, T.e He ce flonycKa v\3i\v\- 
3aHe M3B"bH rpaHMUMTe v\ pa3MepHOCTMTe Ha MacuB v\ npn BceKM flocrbn CLR 
npoBepyiBa fla/iw MHfleKCbT e Ba/ii/ifleH v\ aKO He e, ce noflaBa ki3K/iioneHMe 

System. IndexOutOfRangeException. ECTeCTBeHO Ta3M npOBepKa CM MMa l/l 

CBOATa ueHa v\ TOBa e npon3BOflHTe/iHOCTTa. CLR o6ane hm npeflocraBfl B"b3- 
MO>KHOCTTa fla a m3k^k)4mm, KaTO w3no/i3BaMe K/nonoBaTa flyMa unsafe. Tfl ce 
i/i3no/i3Ba BMHarn, KoraTO MCKaMe fla M3B"bpujBaMe onepaunn CB"bp3aHM c 
yi<a3aTe/ii/i. C unsafe Tpa6Ba fla o6o3HanwM MeTOfla, komto me M3BtpujBa Te3M 
onepaunn. Eto npi/mep: 



unsafe static void FastArrayAccess (int [ ] myArray) 

{ 

// Acess the array elements here with no checks 

} 



ripn KOMnw/iaukifl Ha koa, komto M3no/i3Ba unsafe Tpa6Ba fla yKa>KeM onunaTa 
Ha KOMnw/iaTopa, ne koabt MMa unsafe 6/iOKOBe. Eto KaK CTaBa TOBa: 



csc.exe /unsafe UnsafeArrayAccess.es 



Ako 3a HaiueTO npn^OKeHne 6"bp30flewcTBi/ieTO e ot Haw-ro/iflMO 3HaneHkie 
MO>KeM fla M3no/i3BaMe unsafe koa. He Tpa6Ba fla 3a6paBAMe o6ane, ne 
KOfltT, komto nuiueM, Bene HflMa fla e ynpaB/iflBaH (managed) v\ CLR HsiMa fla 
ce rpn>KM 3a HeroBaTa o6e3onaceHOCT. 

Biifloee MacuBM 

B .NET Framework ce nofltpaoT eflHOMepHM, MHoroMepHM v\ MacuBM ot 
MacuBM ("Ha3"b6eHn" MacuBM). BceKM ot Te3M BMflOBe na3M b ce6e cm mhc|dop- 
Maunfl 3a 6poa Ha pa3MepHOCTMTe cm (t. Hap. paHr), KaKTO v\ rpaHMUMTe Ha 
BCAKa ot tax. CLR e onTMMH3npaH 3a pa6oTa c eflHOMepHM, Hy/ieBO-6a3kipaHki 
MacuBM, 3aTOBa ce npenoptnBa thxhoto ki3no/i3BaHe, KoraTO e B"b3MO>KHO. 
MacuBMTe MoraT fla ce kiHkmkia/iki3kipaT npn fleK/iapwpaHe. 
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MacMBii - npiiMep 

IHe n^KDCTpupaMe pa6crraTa c MacuBM etc cnep,Hwn npuMep: 



int[] primes = {2, 3, 5, 7, 11, 13, 17, 19}; 
foreach (int p in primes) 

{ 

Console. Write ("{ 0} ", p); 

} 

Console . WriteLine ( ) ; 

// Output: 2 3 5 7 11 13 17 19 

for (int i = 0; i < primes . Length; i++) 

{ 

primes [i] = primes [i] * primes [i] ; 

} 

foreach (int p in primes) 

{ 

Console. Write ("{ 0} ",p); 

} 

Console .WriteLine ( ) ; 

// Output: 4 9 25 49 121 169 289 361 



B ropHMfl npuMep irbpBOHana/mo cb3flaBaMe eflHOMepeH MacuB ot Tun 
system. int32, MHMuna^M3MpaMe ro c ntpBMTe 8 npocTM ni/icna, cnep, KoeTO ro 
M3Be>KAaMe b KOH30/iaTa. 

Cnep, TOBa Ha BceKM e/ieMeHT My ce npucBOABa 3a ctomhoct HeroBkm KBaApaT. 
3a6e/ie>KeTe, ne ce i/i3no/i3Ba cbomctboto Length, KoeTO Bptiua 6poa Ha 
e/ieMeHTi/ue Ha MacuBa. B .NET Framework BceKM MacuB 3Hae CBoyua At/i- 

>KMHa. 

HaM-HaKpaa HOBono/iyneHkue ctomhoctm othobo M3Be>KflaMe Ha eKpaHa npe3 

UI/IK"b/l, pea^M3MpaH C KOHCTpyKUMflTa foreach. l/l3nO/13BaHeTO Ha foreach e 
B"b3MO>KHO, 3aiUOTO MaCklBMTe pea/1 kl3kipaT MHTepCpeMCa IEnumerable . 

npocTM mm en a - npiiMep 

B cneABamkifl npuMep me ki3no/i3BaMe MacuBM 3a p,a pea/in3wpaMe eAMH ot 
Haw-CTapnTe a/iropwTMM - peweTO Ha EpaTOCTeH: 



using System; 

class PrimeNumbersDemo 

{ 

static void Main ( ) 

{ 

const int COUNT = 100; 
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bool[] prime = new bool [COUNT+1] ; // array [0..100; 
for (int i = 2; i <= COUNT; i++) 

{ 

prime [i] = true; 



for (int p = 2; p <= COUNT; p++) 

{ 

if (prime [p] ) 

{ 

Console. Write ("{ 0} ", p); 

for (int i = 2*p; i <= COUNT; i += p) 

{ 

prime [i] = false; 



Console . WriteLine ( ) ; 



} 



Pe3y/iTarbT ot M3n"b/iHeHi/ieTO Ha nporpaMaTa e c/ieflHkisiT: 

Ql "C:\Documents and Settings\Az\Desktoptfliaptei 7\PrimeNumbeisDemo^bin\Debiig\Demo-1-Piime-Num. 



2 3 5 7 11 13 17 19 23 29 31 37 41 43 47 53 59 61 67 71 73 79 83 
Press any key to continue 



■° 



97 I 






A 



hi 



KaK pa6oTM npnMep"t>T? 

A/iropi/iTbM"bT Ha EpaTOCTeH pa6oTM no cnep,Hwn Hani/m: 3anncBaMe nwc/iaTa ot 
2 flo n (b Haujufl cnynai/i 100) b peflnua. ritpBOHana/iHO bcmukm nkicna ca 
He3anepTaHki. HaMnpaMe ntpBOTO He3anepTaHO ni/ic/10 - b Hana/iOTO TOBa e 2, 
MapKupaMe ro KaTO npocTO v\ 3anepTaBaMe bchko KpaTHO Ha 2 hmc/io b 
peflnuaTa. ripoflt/iwaBaMe no cbiuna Hani/m etc cneflBamoTO He3anepTaHO 
hmc/io - 3. npouecbT npofl"b/i>KaBa flOKaTO He ocTaHe hmto eflHO He3anepTaHO 
nwcno. ToraBa bcmukm MapKupaHM nwcna ca npocTM. 

Cera p,a ce cnpeM no-noApo6HO Ha KOHKpeTHaTa pea/iki3au,i/ifl Ha C#. 3a 
MapKupaHeTO v\ 3anepTaBaHeTO Ha e/ieMeHTMTe me M3no/i3BaMe MacuB ot Tun 
system. Boolean. rioHewe CLR MHMuna^M3Mpa no noflpa36npaHe 6yneBkiTe 

CTOMHOCTM C false, ntpBMflT U.MKb/1 B KOfla MM 3aflaBa CTOMHOCT true, KaTO nO 

T03M Ha^MH MapKupaMe BCM4KM ni/icna KaTO npocm. Cnefl TOBa 3ano4BaMe 
UMKb/i no A"b^>KMHaTa Ha MacuBa (count) m 3a BCHKa HeroBa MTepauna 
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npoBepaBaMe fla/iw TeKymcrro ni/icno e MapKupaHO, aKO e M3Be>KflaMe ro v\ 
3a4epTaBaMe HeroBkue KpaTHM. B KpaMHa CMeTKa aKO e/ieMeHT Ha MacuBa 

prime MMa CTOMHOCT true, HerOBMflT MHAeKC e npOCTO HMC/10. 

3a6e/ie>KKa: ntpBMflT umcb/i 3anonBa ot 2, 3aiuoTO KaKTO 3HaeM 1 He e npocro 

HMC/10. 

MacMBM ot pecJ^epeHTHM -ninoee - npiiMep 

Ctc c^eflBaiunfl npuMep me w/uocrpkipaMe ki3no/i3BaHeTO Ha MacuB, hmmto 
enewemw ca pecpepeHTHM TunoBe, b nacmocT - MHCTaHunn Ha K/iacoBe 
flecpMHupaHM ot Hac. 



using System; 

class Animal 

{ 

public virtual void Eat ( ) 

{ 

Console .WriteLine ( "Animals eat food"); 

} 
} 

class Tiger : Animal 

{ 

public override void Eat ( ) 

{ 

Console .WriteLine ( "Tigers eat meat") ; 

} 
} 

class Cow : Animal 

{ 

public override void Eat ( ) 

{ 

Console .WriteLine ( "Cows eat grass"); 

} 
} 

class ArrayTest 

{ 

static void Main ( ) 

{ 

Animal [ ] animals = new Animal [3]; 
animals [0] = new Animal () ; 
animals [1] = new Tiger () ; 
animals [2] = new Cow ( ) ; 

foreach (Animal animal in animals) 

{ 

animal . Eat ( ) ; 



T/iaBa 8. MacuBM v\ KO/ieKunn 331 




B npuMepa ce flec|DMHi/ipa K/iac Animal, komto MMa BwpTya/ieH MeTOfl Eat(). 
K/iacbT Animal ce HacneflflBa ot flpyrn flBa K/iaca - Tiger v\ cow, komto ot 
CBOfl CTpaHa npunoKpuBaT (override) T03M BnpTya^eH MeTOfl. B Main() 
MeTOAa cb3AaBaMe MacuB ot o6eKTM ot Tkin Animal. C/iefl c"b3AaBaHeTO Ha 
MacuBa animals, BceKM eflMH ot HeroBMTe e/ieMeHTM e kiHnuwa/iki3kipaH etc 
ctomhoct null, 3aiuoTO Animal e peifcepeHTeH Tun v\ ce cb3AaBaT caMO HyneBi/i 
pecJDepeHUMM kbm Hero, a flewcTBMTe/iHkiTe o6eKTM ce cb3flaBaT Ha cneflBamki- 
Te 3 pefla. 06"bpHeTe BHMMaHne, ne b MacuBa MO>KeM fla 3anncBaMe MHcraH- 
\\v\v\ He caMO KtM Animal, a m KtM BCM4KM K/iacoBe, komto ca HerOBM 
Hac^eAHnun. HaKpaa 3a BceKM e/ieMeHT Ha MacuBa M3BMKBaMe MeTOAa Eat(). 
B^aroflapeHne Ha no^MMOpct)M3Ma pe3y/iTaTbT ot ki3n"b/iHeHkieTO Ha nporpa- 
MaTa e ci\ep,uv\i\j\ 



"C:\Documents and Settings VAz\My Documents Wisua. 



Hnimals eat food 

Tigers eat meat 

Cows eat grass 

Press any key to continue 



x 



1 



MHoroMepHM MaciiBii 

OcBeH Bene pa3r/ie,qaHkiTe eflHOMepHM MacuBM, .NET Framework noflfltpwa v\ 
MHoroMepHM TaKMBa (MacuBM c hhko/iko pa3MepHOCTw). /JeK/iapwpaHeTO Ha 
MHoroMepeH MacuB e non™ cbiuoTO, KaKTO npn eflHOMepHkiTe, ho caMO c eAHa 
pa3/ikiKa - Tpa6Ba fla nocraBMM 3aneTaa Me>Kfly pa3MepHOCTMTe My: 



int [ , ] matrix = new int [3, 3]; 
char[,,] box = new char [2 , 5, 10] ; 



MHMMMajiM3npaHe m flocrbn no e/ieMeHTMTe 

Ako MCKaMe fla MHMuna^M3MpaMe MHoroMepeH MacuB oiue npn fleK/iapauwfl 
Tpa6Ba fla cna3MM cneflHOTO npaBi/i/io, a MMeHHO ne Tpa6Ba fla nocraBMM 
bcako M3MepeHne b OTfle/iHM "KtflpaBM cko6m". Eto m npuMep: 



int [ , ] matrix 



{ {1, 2, 3} 



{4, 5, 6} 



{7, 8, 9} }; 
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flocrbiTbT flo e^eMeHTMTe othobo e no MHfleKC, caMO ne b MHoroMepHna Bapn- 
aHT othobo Tpa6Ba fla nocTaBMM 3aneTaa Me>Kfly MHfleKCMTe Ha OTfle/iHHTe 
pa3MepHOCTn: 



int elem = matrix [3, 3]; 
box [1,2, 3] = 'a'; 



Pa 3 no/i owe Hue b naMeTTa 

MHoroMepHMTe MacuBM pa3no/iaraT e/ieMeHTMTe cm nocneAOBaTe/iHO - ep,v\H 
cnep, Apyr b /lMHewHki 6/iOKOBe ot AHHaMMUHaTa naMeT. Eto iok 6m i/i3r/ie>K- 
Aa/io TOBa 3a Bene AeK/iapwpaHWfl v\ MHMuna^M3MpaH c ecrecTBeHMTe ni/icna ot 
1 AO 9 AByMepeH MacuB matrix: 



8 



a 



1 


2 


3 


4 


5 


6 


7 


8 


9 



matrix JiiweiiHii 6jiOKOBe ot flMHaMMMHa naivieT 



MHoroMepHM MacMBM - npMMep 

B cneABamkisi npuMep me M3no/i3BaMe AByMepHM MacuBM 3a p,a pea/iM3i/ipaMe 
yMHO>KeHne Ha MaTpnun: 



using System; 



class MatrixMultiplicationDemo 



{ 



static void PrintMatrix (int [ , ] aMatrix) 

{ 

for (int row = 0; row < aMatrix . GetLength ( ) ; row++) 

{ 

for (int col = 0; col < aMatrix . GetLength ( 1 ) ; col++) 

{ 

Console. Write ("{ } ", aMatrix[row, col]); 

} 

Console . WriteLine ( ) ; 

} 

Console .WriteLine ( ) ; 



static int [ , ] Mult (int [,] aMatrixl, int [ , ] aMatrix2) 

{ 

int widthl = aMatrixl . GetLength ( 1 ) ; 
int heightl = aMatrixl . GetLength ( ) ; 
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int width2 = aMatrix2 . GetLength ( 1 ) ; 
int height2 = aMatrix2 . GetLength ( ) ; 

if (widthl != height2) 

{ 

throw new ArgumentException ( "Invalid dimensions! ") ; 

} 

int [ , ] resultMatrix = new int[heightl, width2]; 
for (int row = 0; row < heightl; row++) 

{ 

for (int col = 0; col < width2; col++) 

{ 

resultMatrix [ row, col] = 0; 

for (int i = 0; i < widthl; i++) 

{ 

resultMatrix [ row, col] += 

aMatrixl [ row, i] * aMatrix2[i, col] ; 
} 
} 
} 

return resultMatrix; 
} 

static void Main ( ) 

{ 

int [ , ] ml = new int [4, 2] 

{ 

{1,2}, 
{3,4}, 
{5,6}, 
{7,8} 

}; 

PrintMatrix (ml) ; 

int [ , ] m2 = new int [2, 3] 

{ 

{1,2,3}, 
{4,5,6} 

}; 

PrintMatrix (m2 ) ; 

int[,] m3 = Mult (ml, m2 ) ; 
PrintMatrix (m3) ; 
} 
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KaK pa6oTM npnMep"t>T? 

Yc/iOBi/ieTO, Ha KoeTO Tpa6Ba fla OTroBapaT flBe MaTpnun 3a fla MO>KeM fla vv\ 
yMHO>KMM e: 6poaT Ha CTb/i6oBeTe Ha ntpBaTa MaTpnua p,a e paBeH Ha 6poa 
Ha peflOBeTe Ha BTopaTa MaTpnua. Ako TOBa He e M3n"b/iHeHO noflaBaMe 
ArgumentException. Cnep, yMHOKeHneTO HOBono/iyneHaTa MaTpnua me MMa 
c^eAHMTe pa3Mepn: 6pow peAOBe - 6po*iT Ha peflOBeTe Ha ntpBaTa MaTpnua, 
6poki crb/i6oBe - 6poflT Ha CTb/i6oBeTe Ha BTopaTa. 

CaMOTO yMHOKeHne CTaBa TaKa: BceKM peA Ha ntpBaTa MaTpnua ce yMHOxaBa 
c BceKM CT"b/i6 Ha BTopaTa, t. e. ntpBMAT e/ieMeHT ot peAa c ntpBua ot 
crb/i6a, BTopuflT c BTopufl m t. h. rio/iyneHkiTe npon3BeAeHMfl cyMnpaMe v\ 
TOBa e CTOMHOCTra Ha e/ieMeHTa, komto me 3anmueM b HOBono/iyneHaTa 
MaTpnua Ha peA TeKymi/m peA ot ntpBaTa MaTpnua n crb/16 - TeKyiunaT ot 
BTopaTa. 

Eto m M3X0Aa ot npuMepa: 



m "C:\Documents and Settings VAz\DesktopVbo<MChaptei 7\Demo2\bin... - |n| 3 


< 






1 2 

3 4 
5 6 
7 8 


L 


12 3 
4 5 6 




9 12 15 
19 26 33 
29 40 51 
39 54 69 




Press any key to continue 


r 


<l 1 ►! 





MaCMBM OT MaCMBM 

B .NET Framework MoraT p,a ce M3no/i3BaT oiue v\ MacuBM ot MacuBM v\nv\ t. 
Hap. Ha3~b6eHM (jagged) MacuBM. Mo>xe 6m ce nyAHTe ot KtAe MABa TOBa 
MMe? Cnep, c^eABaiunTe peAOBe me bm ce m3achm. 

Ha3"b6eHi/mT MacuB npeAcraB/iflBa MacuB ot MacuBM, t. e. BceKM HeroB peA Ha 
npaKTMKa e MacuB, komto MO>Ke p,a MMa pa3/ikmHa A"b/i>KkiHa ot ocraHa/ii/iTe b 
Ha3"b6eHMfl Maci/iB, ho He MO>xe p,a MMa pa3/iwnHa pa3MepHOCT. Cbc c/ieABamnfl 
koa AeK^apupaMe MacuB ot MacuBn: 
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int [ ] [] j aggedArray; 



EAMHCTBeHOTO no-oco6eHO e, ne HAMaMe caMO ep,na flBOMKa cko6m, KaKTO npn 
o6nKHOBeHMTe MacuBM, a MMaMe Bene flBe abomkm TaKMBa. no cnep,Hwn HanwH 
3afle^AMe Ha3"b6eH MacuB: 



j aggedAr 


ray = 


new int [2] [ ] ; 


j aggedAr 


ray[0] 


= new 


int [5] ; 


j aggedAr 


ray [1] 


= new 


int [3] ; 



B"b3MO>KHO e m fleK^apupaHeTO, 3afle/iflHeTO v\ nHnukia/iki3aukiflTa Ha ep,v\n 
MacuB ot MacuBM fla ce M3B"bpujBa b eflMH M3pa3. Eto npuMep: 



int [ ] [ ] myJaggedArray = { 
new int [] {1,3,5,7,9}, 
new int [] { 17, 23} , 
new int [] {0,2,4,6} 

}; 



MHMMMajiM3npaHe v\ Aocrbn ao e/ieMeHTMTe 

flocrbnvr flo e^eMeHTMTe Ha MacuBMTe, komto ca nacr ot Ha3"b6eHMfl, othobo e 
no MHAeKC. Eto npuMep 3a flocrbn ao eneMenja c mhackc 3 ot MacuBa, komto 
MMa MHAeKC b no-rope AecJDMHupaHMfl Ha3"b6eH MacuB jaggedArray: 



j aggedArray [0] [3] = 12345; 



KaKTO cnoMeHaxMe, e/ieMeHTMTe Ha Ha3"b6eHMfl MacuB MO>Ke v\ p,a ca He caMO 

eAHOMepHM MaCMBM, HO M MHOTOMepHM TaKMBa. B c/ieABami/m koa ct3AaBaMe 

Ha3"b6eH MacuB OTAByMepHM MacuBM: 



int [ ] [,] jaggedOfMulti = new int [3] [,] ; 
jaggedOfMulti [0] = new int [ , ] { {9,27}, {10,20} } ; 



Pa 3 no/i owe h Me b naMeTTa 

Ako Bee oiue He bm cm e ki3flCHki/io 3aiuo HapwnaMe MacuBMTe ot MacuBM - 
Ha3"b6eHM, MO>Ke 6m Ta3M cneABamaTa KapTMHKa me bm noMorHe. Ha Hea MO>Ke 

Aa BMAMM Bene Aeqbl/IHkipaHkm Ha3"b6eH MaCMB myJaggedArray M no T04HO 

HeroBOTO pa3no/io>KeHMe b naMerra. KaKTO ce BM>KAa, caMi/mT Ha3"b6eH MacuB 
c"bA"bp>Ka caMO pecJDepeHUMM kbm MacuBMTe, a He caMMTe tax. Tbfi KaTO He 
3Hae KaKBa me e pa3MepHOCTra Ha BceKM ot MacuBMTe, CLR 3aAe/i*i caMO 
pec|DepeHUMflTa 3a tax. HaK cnep, KaTO ce 3ap,enw naMeT 3a hakom ot MacuBMTe 
e^eMeHTM Ha Ha3"b6eHMfl, ToraBa ce HacouBa yKa3aTe/ifl kbm HOBOCb3AaAeHMfl 
6/iok AHHaMM^Ha naMeT. 
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myJaggedArray 



Tpui>ra>jiHMK Ha riacKa/i - npuMep 

B cneRBauxwn npuMep me M3no/i3BaMe Ha3t6eH MacuB 3a fla reHepupaMe v\ 
BM3ya^M3npaMe Tpwbrb/iHkiKa Ha riacKa/i. KaKTO 3HaeM ot MaTeMaTMKaTa, 
bcako 4mc^o ot TpntTt^HMKa ce o6pa3yBa KaTO ce cb6epaT ropHMTe flBe Hafl 
Hero. EcTecTBeHO, TOBa He Ba>KM 3a ntpBOTO ni/icno b Tpntrt^HMKa - 1. 
Tpwbrb/iHkiicbT Ha flacKa^ MMa ujupoKO npw/io>KeHi/ie b KOM6nHaTopnKaTa. 



using System; 



class PascalTriangle 



{ 



static void Main ( ) 

{ 

const int HEIGHT = 12; 

// Allocate the array in a triangle form 
long [] [] triangle = new long [HEIGHT+1] []; 
for (int row = 0; row <= HEIGHT; row++) 



{ 



) 



triangle [ row] = new long [row+1] ; 



// Calculate the Pascal's triangle 

triangle[0] [0] = 1; 

for (int row = 0; row < HEIGHT; row++) 

{ 

for (int col = 0; col <= row; col++) 

{ 

triangle [ row+1] [col] += triangle [ row] [col] ; 
triangle [ row+1] [col+1] += triangle [ row] [col]; 



) 



// Print the Pascal's triangle 

for (int row = 0; row <= HEIGHT; row++) 

{ 

Console. Write ("" . PadLeft ( (HEIGHT- row) *2) 
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for (int col = 0; col <= row; col++) 

{ 

Console .Write ("{ 0, 3 } ", triangle [ row] [col] ) ; 

} 

Console . WriteLine ( ) ; 



Eto m pe3y/iTaTa ot i/i3n"b/iHeHweTO Ha nporpaMaTa: 



Qi "C:\Documents and SettingsVAzWty Documents Wis ual Studio Piojects\Pasca... -|n| 


X 


1 
1 1 


<Mk 


12 1 


13 3 1 




14 6 4 1 




1 5 10 10 5 1 




1 6 15 20 15 6 1 




1 7 21 35 35 21 7 1 




1 8 28 56 70 56 28 8 1 




1 9 36 84 126 126 84 36 9 1 




1 10 45 120 210 252 210 120 45 10 1 




1 11 55 165 330 462 462 330 165 55 11 1 




1 12 66 220 495 792 924 792 495 220 66 12 1 




Press any key to continue. 


T 1 


hi 1 


A 



TwirbT System. Array 



Bci/inKki MacuBM b .NET Framework HacneAflBaT Tuna system. Array. ToBa 
HacneAflBaHe craBa HeaBHO v\ ce M3B"bpujBa ot CLR. A6crpaKTHMflT Tun 
system. Array npea/iara hako/iko MeTOfla m CBOMCTBa, komto ctiuo ce 
Hac^eflflBaT ot bcmhkm MacuBM. B c/ieABamwTe Ta6/iwuM me pa3r/ieaaMe no- 

Ba>KHMTe MeTOflM M CBOMCTBa Ha System. Array. 



CeoMCTBa 



Cbomctbo 


OnMcaHMe 


Rank 


Bptiua 6poa Ha pa3MepHOCTMTe (M3MepeHMflTa) Ha 
MacuBa. 


Length 


Bptiua U*l/10 HMC/10 OT TMn System. Int32, KOeTO 

npeAcraB/iflBa o6lumh 6pow Ha e/ieMeHTkiTe (ot bcmh- 
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km pa3MepHOCTn) Ha MacuBa. 


LongLength 


Bptiua U,nnO HMC/10 OT TMn System. Int64, KOeTO 

npeACTaB^ABa o6iuma 6pow Ha e/ieMeHTMTe (ot bcmh- 
km pa3MepHOCTn) Ha MacuBa. 



3a6e/ie>KKa: M36poeHMTe CBOMCTBa ca AOCTbnHM caMO 3a neTeHe. 



MeTOflM 



MeTOfl 


OnkicaHkie 


GetLength(...) 


Bptiua 6poa Ha e/ieMeHTkue no AaAeHa pa3MepHOCT. 


GetEnumerator ( ) 


Bptiua MMn^eMeHTaunfl Ha MHTepcpewca iEnumerator 
3a e/ieMeHTkue Ha MacuBa. ToBa uaBa b"B3mo>khoct p,a 
ce M3no^3Ba KOHcrpyKuwflTa foreach(...) , npe3 koato 
Moxe Aa ce o6xoa^t bcmukm e/ieMeHTw Ha MacuBa. 
06xo>KAaHeTO 3a MHoroMepHM MacuBM CTaBa ot/iabo 
Ha a^cho no pa3MepHOCTMTe, T.e. Haw-AflCHOTO M3Me- 
peHkie ce CMeHfl Haw-6"bp30. 


Reverse (...) 


CraTklneH MeTOA Ha System. Array. 06p"biua e/ieMeH- 
TMTe Ha AaAeH eAHOMepeH MacuB b o6paTeH peA- Ako 
MacuBtT He e eAHOMepeH ce noAaBa RankException. 


Clear (...) 


CraTMHeH MeTOA Ha System. Array. 3aAaBa CTOMHOCT 

o (null 3a pecpepeHTHM TunoBe) Ha e/ieMeHTMTe b 
3aAaAeH MHTepBa/i. 


Sort(.) 


CraTMHeH MeTOA Ha System. Array. Cop™ pa e/ieMeH- 
TMTe Ha AaAeH MacuB no ro/ieMMHa. 


BinarySearch ( ... ) 


CraTMHeH MeTOA Ha System. Array. TbpCkl 3a ASAeH 

e/ieMeHT b AaAeH MacuB npe3 MeTOAa Ha abomuhoto 
TtpceHe. MeTOAtT npeAno/iara, ne e/ieMeHTMTe Ha 
MacuBa ce noApeAeHM no ro/ieMMHa npeABapwTe/iHO. 


IndexOf (...) 


CraTMHeH MeTOA Ha System. Array. Bptiua MHAeKCa 

Ha ntpBOTO cpeiuaHe Ha AaAeHa ctomhoct b AaAeH 
eAHOMepeH MacuB. Ako e/ieMeHTbT He ce cpeiua b 
MacuBa, Bptiua -l. Ako MacwBtT He e eAHOMepeH, ce 

nOAaBa RankException. 


Las tlndexOf ( ... ) 


CraTMHeH MeTOA Ha System. Array. Bptiua MHAeKCa 

Ha nocneAHOTO cpeiuaHe Ha AaAeHa ctomhoct b 
AaAeH eAHOMepeH MacuB. Ako e/ieMeHTbT He ce 
cpeiua b MacuBa Bptiua -l. Ako Maci/iBtT He e 

eAHOMepeH ce nOAaBa RankException. 


Createlnstance (...) 


CraTMHeH MeTOA Ha System. Array. Cb3AaBa AHHa- 
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mm4ho (no BpeMe Ha M3n"b/iHeHne) MHCTaHuna Ha 
Tuna system. Array, ioto MO>Ke fla ce 3aflafle Tun Ha 
e^eMeHTMTe, 6pofi pa3MepHOCTM, AO/iHa rpaHnua v\ 
6pow e/ieMeHTi/i 3a BCHKa pa3MepHOCT. 


Copy(...) 


CraTMneH MeTOA Ha system. Array. Kormpa e/ieMeH- 
Ti/ue Ha eAMH MacuB (m/im nacr ot tax) b Apyr MacuB. 
To3M MeTOA M3B"bpujBa, aKO e Heo6xoAMMO, npeo6pa- 
3yBaHe Ha TunoBeTe Ha MacuBMTe. 



1/lMn/ieMeHTnpaHM MHTep4>eMCM 

TMITbT System. Array MMn/ieMeHTMpa C/ieAHMTe MHTepifceMCM: ICloneable, 
IList, IEnumerable M ICollection. Te3M MHTepifceMCM (MeTOAMTe, CBOMCTBa- 

Ta m MHAeKcaTopnTe, komto npeA-naraT) y/iecHABaT i/i3no/i3BaHeTO Ha MacuBMTe 

B MHO>KeCTBO M pa3HOo6pa3HM CMTyaUMM. 

IHe pa3MeAaMe Ma/iKO no-noApo6HO BceKM eAMH ot i/iMn/ieMeHTwpaHMTe 
MHTepc|DeMCM: 

- ICloneable - npeAOCTaBfl MeTOA Clone ( ) , komto ce M3nO/13Ba 3a 

K/iOHkipaHe Ha MacuB. no noApa36npaHe MacuBMTe ce KonnpaT ii/imtko 
(shallow copy). ToBa 03HanaBa, ne aKO KonnpaMe MacuB ot pecjaepeHTHM 
TunoBe, e/ieMeHTMTe Ha hobmh MacuB me conaT kbm ctiuoTO macto b 
naMerra, kbm KoeTO ca cohm/im cbOTBeTHO e/ieMeHTMTe ot CTapua MacuB. 

- iList - npeAOcraBfl AnpeKTeH (npsiK) Aocrbn ao e/ieMeHTMTe Ha Macn- 
Ba. TuntT system. Array eKcn/iMUMTHO (hbho) MMn^eMeHTupa BceKM 

eAMH OT MeTOAMTe Ha IList. 

- IEnumerable - npeAOCTaBfl MeTOAa GetEnumerator ( ) , npe3 KOMTO 

MoraT p,a ce o6xoa^t bcmukm e/ieMeHTM Ha MacMBa (bm>k Ta6/iMuaTa c 

MeTOAMTe Ha K/iaca System. Array). 

- icoiiection - ocMryp^Ba cbomctboto count (pa3Mep) m cpeACTBa 3a 
CMHxpoHM3auMfl Ha Aocrbna ao e/ieMeHTMTe. icoiiection ot cboh 

CTpaHa MMn/ieMeHTMpa IEnumerable. 

Ci>3flaBaHe Ha HeHy/ieBO-6a3npaH MacuB - npMMep 

B c^eABaiuMfl npMMep me M/uocrpMpaMe KaK e bb3mo>kho cb3AaBaHeTO Ha 
MacMB b .NET Framework, hmhto AO/iHa rpaHMua He e o: 



using System; 

class NonZeroBasedArray 

{ 

static void Main ( ) 

{ 

int [ ] lowerBounds = { 2, 3 } ; 
int [ ] lengths = { 5, 3 } ; 
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int [ , ] myArray = (int[,]) Array . Createlnstance ( 
typeof(int), lengths, lowerBounds ) ; 

myArray [ 3, 3] = 10; 
myArray [6, 4] = 20; 
// myArray[0,0] = 40; will throw IndexOutOfRangeException 

f or ( int i=myArray. GetLowerBound ( ) ; 

i<=myArray . GetUpperBound ( ) ; i++ ) 

{ 

f or ( int j=myArray. GetLowerBound ( 1 ) ; 

j<=myArray. GetUpperBound ( 1 ) ; j++ ) 



{ 



Console. WriteLine ("[{ 0} ,{ 1} ] ={2 } ", i, j , myArray [i, j ; 



} 

Console .WriteLine i 



Eto pe3y/iTarbT ot M3n"b/iHeHkieTO Ha nporpaMaTa: 



EH "C:\Documents and Settings MzUAy Documents Wis ual ... - |n| 


X 


[2,3]=0 
[2,U=0 
[2,5]=0 


[3,3]=10 

[3,U=0 

[3,5]=0 




U,3]=0 
[4,U=0 
[4,5]=0 




[5,3]=0 
[5,U=0 
[5,5]=0 




[6,3]=0 

[6,U=20 

[6,5]=0 




Press any key to continue 


T 1 


hi 1 ► 





B npuMepa M3no/i3BaMe Bene pa3r/ieflai-ii<ifl craTi/ineH MeTOfl Array, 
createlnstance (...) , komto npweMa KaTO napaMeTpw Tuna Ha MacuBa, komto 
ce cb3AaBa, KaKTO v\ ABa MacuBa ot Tun system. int32 - ntpBMAT c At/i>Ki/i- 
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HMTe Ha BCAKa pa3MepHOCT, a btopmat - c flo/iHMTe rpaHnun 3a BC^Ka ot 

pa3MepHOCTMTe. l/l3nO/13BaMe Oiue V\ MeTOflklTe GetLowerBound(...) M 

GetupperBound(...) , komto BptiuaT ctOTBeTHO flo/iHaTa m ropHaTa rpaHnua 3a 
AafleHa pa3MepHOCT. 

3a yflo6cTBO BtpHaTMAT ot MeTOfla createinstance(...) o6eKT MO>Ke fla ce 
npeo6pa3yBa KbM onaKBaHMH Tun. B ropHkm npuMep TOBa e Ti/iirbT int[ , ] . 

CrpaHi-10, ho c|DaKT e, ne b .NET Framework TOBa npeo6pa3yBaHe He MO>Ke fla 
CTaHe, aKO onaKBaHMAT MacuB e eflHOMepeH v\ ntpBu^T e/ieMeHT Ha Maci/ma He 
e (CLR noflaBa invalidCastException). Eto eflMH TaKtB npuMep: 



int [ ] lowerBounds = { 2 } ; 
int [ ] lengths = { 5 } ; 

int [ ] arr = (int[]) Array . Createlnstance 

typeof(int), lengths, lowerBounds); 
// System. InvalidCastException is thrown 



Ako MCKaMe fla no/i3BaMe eflHOMepHM MacuBM, Tpa6Ba fla no/i3BaMe MeTOflMTe 

Ha System. Array: GetValue (...) M SetValue (...) , KOMTO HM flaBaT flOCTbn flO 

e^eMeHTMTe Ha MacuBa. C/ieflHkiflT koa fleMOHcrpwpa TOBa: 



int [] lengths = { 6 } ; 
int [ ] bounds = { 5 } ; 

Array array = Array . Createlnstance ( 
typeof (double) , lengths, bounds); 

for (int i=array . GetLowerBound ( ) ; i<=array . GetUpperBound ( ) ; 
i++) 

{ 

array . SetValue ( 7 , i); 

} 



CopTiipaHe Ha MaciiBii 

3a fla copTupaMe e/ieMeHTMTe Ha flafleH MacuB b .NET Framework M3no/i3BaMe 

CTaTklUHI/lfl MeTOfl Sort(...) Ha Tkina System. Array. A/iropklTbM"bT, 4pe3 KOMTO 

ce M3B"bpujBa copTupaHeTO, e 6"bp30TO copTupaHe Ha Xoop (Quicksort), komto 
I/ma cno>KHOCT Q( n log(n) ) b cpeflHi/m cnynaw. 

3a6e/ie>KKa: Quicksort He e "ycroMni/iB" a/iropwTbM 3a copTupaHe, T.e. aKO flBa 
e/ieMeHTa ca paBHM, He e curypHO fla/ii/i TAXHaTa noflpefl6a me ce 3ana3M. 
MeTOfltT sort(...) MMa hako/iko npeflec|DMHMUMM. IHe pa3r/ie,qaMe no-Ba>KHMTe 
ot tax: 

- sort (Array) - copTupa e/ieMeHTMTe Ha 3aflafleHMfl eflHOMepeH MacuB, 
KaTO onaKBa Te fla MMn/ieMeHTwpaT MHTepc|DeMca icomparabie. Tom e 

MMn^eMeHTMpaH OT MHOrO CTaHflapTHM TkinOBe - Int32, Float, Double, 
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Decimal, String, DateTime M flp. AKO CMe CM flecpMHMpa/lM HailJ TMn 

(K/iac) m MCKaMe fla copTupaMe MacuB ot TaKMBa e/ieMeHTM, Tpa6Ba 
MMn^eMeHTupaMe icomparabie m no-T04HO HeroBi/ia BMpTya/ieH MeTOfl 

CompareTo (...) . 

- Sort (Array, IComparer) - COpTkipa e/ieMeHTMTe Ha flafleHMfl eflHOMe- 

peH MacuB no 3afla,qeHa cxeMa 3a cpaBHeHne (MMn^eMeHTMpaHa b 

MHTepcpewca IComparer). 

- Sort (Array, index, length) - COpTkipa naCT OT e/ieMeHTMTe Ha 
MaCMBa - B MHTepBa/ia [index, index + length). 

- Sort (Array, Array) - COpTMpa e/ieMeHTMTe Ha ABaTa MaCMBa KaTO 

M3no^3Ba e/ieMeHTi/ue Ha ntpBua MacuB KaTO K/iK>noBe, no komto fla 
copTupa MaCMBMTe. 

CopTMpaHe Ha MacHBii - npuMep 

Cbc c^eflBaiflMfl npuMep me noKa>KeM ko/iko e ziecHO copTupaHeTO Ha flafleH 
MacuB b .NET Framework: 



static void Main ( ) 

{ 

String [] beers = {"3aropKa", "ApwaHa", "IIIyMeHCKo" , "AcTMKa' 
"KaMeHMua", "BojiapKa", "AMCTeji" } ; 

Console . WriteLine ( "Unsorted: { } " , 

String . Join (" , ", beers) ) ; 
// Result: Unsorted: 3aropKa, ApwaHa, IIIyMeHCKo, 
// AcTMKa, KaMeHiiua, BojiapKa, AMCTeji 

// Elements of the array beers are of type String, 
// so they implement IComparable 
Array. Sort (beers ) ; 

Console. WriteLine ("Sorted: { 0} ", 

String . Join (" , ", beers) ) ; 
// Result: Sorted: AMCTeji, ApwaHa, AcTMKa, 
// BojiapKa, 3aropKa, KaMeHMua, IIIyMeHCKo 
} 



CopTMpaHe c IComparer - npuMep 

B c^eflBaiflMfl npuMep me noKaweM KaK MO>KeM fla copTupaMe MacuBM KaTO 
noflaBaMe Ha MeTOfla Array, sort (...) KaTO napaMeTbp Tun, komto MMn/ieMeH- 
Tupa MHTepcpewca IComparer. 3a ue/iTa CMe flecpMHMpa/iM K/iac student v\ 

K/iac StudentAgeComparer, KOMTO MMn/ieMeHTMpa IComparer M B MeTOfla CM 

compare (...) cpaBHABa CTyfleHTMTe no TexHMTe roflMHM. 3a6e/ie>KeTe, ne aKO 
hakom ot flBaTa o6eKTa, komto ce noflaBaT KaTO napaMeTpM Ha compare (...) , 

He e Student, noflaBaMe ArgumentException, 3aiflOTO HflMa KaK fla TM 
CpaBHMM. 
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using System; 

using System. Collections; 

class Student 

{ 

internal string mName; 
internal int mAge; 

public Student ( string aName, int aAge) 

{ 

mName = aName ; 

mAge = aAge; 
} 

public override string ToString ( ) 

{ 

return String . Format ("({ } : {1})", mName, mAge); 

} 
} 

class StudentAgeComparer : IComparer 

{ 

public int Compare (obj ect aEll, object aE12) 

{ 

Student studentl = aEll as Student; 
if (studentl == null) 

{ 

throw new ArgumentException ( 

"Argument 1 is not Student or is null"); 

} 

Student student2 = aE12 as Student; 
if (student2 == null) 

{ 

throw new ArgumentException ( 

"Argument 2 is not Student or is null"); 

} 

return studentl .mAge . CompareTo ( student2 .mAge) ; 

} 
} 

class CompareStudentsDemo 

{ 

static void Main ( ) 

{ 

Student [] students = 

{ 

new Student ("Baw MBaH", 73), 
new Student ("flflflo Mpa3", 644), 
new Student ("Ba6a Hra", 412), 
new Student ("KaKa Mapa", 27), 
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new Student ( "Kojibo IlMflHfleTo", 32) 



}; 



Array . Sort ( students, new StudentAgeComparer ( ) 

Console .WriteLine ( "Students sorted by age:"); 
foreach (Student student in students) 

{ 

Console .WriteLine ( student) ; 



} 



} 



Eto m M3X0fl"bT ot npwMepa: 

EB "C:\Documents and SettingsWzVMy Documents Wi. 



Students sorted by age: 
(KaKa Hapa : 27) 
(Konbo nwaHfleTO : 32) 
(Bart HEtaH : 73) 
|(Ba6a flra : 412) 
(flflflo Hpa3 : 644) 
Press any key to continue 



_ □ x 



< 



A 



flBOMHHO Ti>pceHe 

KoraTO MCKaMe MHoroKpaTHO fla TtpcuM pa3/innHw e/ieMeHTki b flafleH MacuB, e 
no-flo6pe ntpBO fla ro copTupaMe v\ nocne fla M3no/i3BaMe MeTOfla Ha 
flBOM^HOTO TbpceHe. ToBa e 6"bp3 MeTOfl 3a npeTbpcBaHe Ha Bene copTupaH 
MacuB. C/io>KHOCTTa, c KOATO npeTbpcBa MacuB ot n e/ieMeHTa, e 0( log(n) ). 

B .NET Framework aboi/iuhoto TbpceHe e pea/iki3kipaHO b craTkinHkifl MeTOfl 

Array. BinarySearch (Array, object). AKO e/ieMeHTbT 6"bfle HaMepeH, MeTO- 

A"bT Bptiua HeroBMfl MHfleKC, a b npoTMBeH cnynaw Bptiua OTpwuaTe/iHO ni/icno, 
KoeTO e no6kiTOBO OTpnuaHne Ha MHfleKca Ha ntpBua e/ieMeHT, komto e no- 
ro/iflM ot TbpceHMfl v\nv\ no6nTOBO OTpnuaHne Ha MHfleKca Ha nocneflHMfl 
e/ieMeHT + 1, aKO TtpceHaTa ctomhoct e no-ro/iflMa ot bcmukm e/ieMeHTM b 

MaCMBa. MeTOfl"bT Array. BinarySearch (...) MMa CblflMTe M3MCKBaHMfl KaTO 

Array, sort (...) - v\nv\ e^eMeHTMTe Ha MacuBa Tpa6Ba fla MMn/ieMeHTwpaT 

IComparable V\J\V\ Tpfl6Ba fla ce nOflafle MHCTaHUMfl Ha IComparer. 

flBOMHHO TbpceHe - npiiMep 

Ctc c^eflBaiflMfl npuMep me noKa>KeM M3no/i3BaHeTO Ha craTMUHkifl MeTOfl 
Array. BinarySearch (...) 3a fla npeTbpcwM MacuBa 3a flafleHM e/ieMeHTM. me 
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i/i3no/i3BaMe v\ onepaTopa 3a no6nTOBO OTpnuaHne ~ 3a p,a bmahm Ha koa 
no3Munfl e c/ieflBamkiyi no-ro/ieMi/ma e/ieMeHT, aKO e/ieMeHTbT, komto TtpcuM 
He 6"bAe HaMepeH b MacuBa. 



static void Main ( ) 

{ 

String [] beers = {"3aropKa", "ApwaHa", "IIIyMeHCKo" , "AcTMKa", 

"KaMeHMua", "BojiapKa", "AMCTejr"}; 
Array. Sort (beers ) ; 

string target = "AcTMKa"; 

int index = Array . BinarySearch (beers, target); 

Console .WriteLine ("{ } is found at index {1}.", 

target, index) ; 
// Result: AcTMKa is found at index 2. 
target = "MacTMKa"; 

index = Array . BinarySearch (beers, target); 
Console .WriteLine ("{ } is not found. The next larger element 

is at index {1}.", target, -index) ; 
// Result: MacTMKa is not found. The next larger element is 

at index 6. 



CbBeTM 3a pa6oTa c MacuBu 



Eto hhko/iko cbBeTa, komto me bm noMorHaT fla ce cnpaBMTe c no-necro 
cpeiuaHMTe rpeujKM, B"b3HMKBaiun npn pa6oTa c MacuBu: 

- KoraTO AaAeH MeTOA Bptiua MacuB v\ Tpa6Ba p,a BtpHeTe npa3eH MacuB, 
BptiuawTe MacuB c eneMenja, a He null. KoraTO M3no/i3BaTe to3m 
MeTOA me onaKBaTe p,a ce BtpHe MacuB, MaKap v\ c e/ieMeHTa, a He 

CTOMHOCT null, aKO HflMa e/ieMeHTM. 

- He 3a6paBHMTe, ne MacuBMTe ce npeAaBaT no pecJDepeHuna v\ 3aTOBa aKO 
MCKaTe p,a ere curypHM, ne AaAeH MeTOA H^Ma Aa npoMeHM AaAeH MacuB, 
noAaBawTe Ha MeTOAa Konne ot MacuBa. 

- MeTOAtT clone o Bptiua n/ikiTKO Konwe Ha MacuBa. Ako e/ieMeHTMTe Ha 
MacuBa ca pec|DepeHTHM TunoBe, Tpa6Ba Aa pea/iki3kipaTe co6cTBeHO 
A"b/i6oKO K^OHnpaHe. 

- ripn KonnpaHe Ha AaAeH MacuB b Apyr M3no/i3Bai/iTe MeTOAa copy (...), a 
He clone ( ) . CraTMUHMflT MeTOA copy(...) e no-yqaneH, 3aiuoTO KoraTO e 
Heo6xoAMMO M3BtpujBa ctOTBeTHMTe npeo6pa3yBaHMfl (onaKOBaHe v\ 
pa3onaKOBaHe) Ha TunoBeTe Ha e/ieMeHTMTe Ha MacuBMTe. Ako MackiBvr 
e ot pec|DepeHTHM TunoBe, MMaMTe npeABMA, ^e copy(...) cb3AaBa n/ikiTKO 
Konne Ha pec|DepeHUMMTe. 

- He M3nO/13BaMTe MeTOAa Array. BinarySearch (...) Btpxy MaCMB, KOMTO 

He e copTupaH. Pe3y/iTaTkiTe, komto me BtpHe MeTOAtT, aKO MackiBvr He 
e copTupaH, ca TpyaHO npeABMAMMM. 
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- KoraTO e bbsmcokho ki3no/i3Bai/iTe caMO eAHOMepHM, Hy/ieBO-6a3kipaHki 
MacuBM. CLR e onTMMM3npaH 3a pa6oTa c tax m npow3BOAHTe/iHOCTTa Ha 
BaiueTO npn^OKeHne me e mhoto no-flo6pa. 

KaKBO e KOSieKLJMfl? 

Ko^eKunn Hapn^aMe K/iacoBeTe, komto ctfltpxaT b ce6e cm cbBKynHOcr ot 
e^eMeHTM, Haw-necTO ot ep,v\H v\ cbu\v\ Tun. Ko/ieKuwwTe ca M3BecTHM oiue KaTO 
"KOHTeMHep K/iacoBe" v\nv\ "KOHTeMHepn". 

Ko^eKUMMTe MoraT p,a 6"bflaT c cpMKCupaH pa3Mep (TaKMBa ca HanpuMep Macn- 
BMTe) v\nv\ c npoMeH^MB pa3Mep (TaKi/ma ca HanpuMep CB"bp3aHMTe cnnctun). 
Te MoraT p,a 6"bAaT caMO 3a neTeine v\nv\ p,a no3BO/i*iBaT v\ npoMeHM. 

Ko^eKunnTe ca a6crpaKTHM TunoBe flaHHM v\ MoraT p,a 6"bflaT MMn^eMeHTupaHn 
no pa3/ikmeH Hani/m, HanpuMep: npe3 MacuB, npe3 CB"bp3aH cnwcbK, npe3 pa3- 
/imuhm BMAOBe A^pBeTa, npe3 nupaMMfla, npe3 xeLu-Ta6/iwua v\ t. h. 

Ko^eKunnTe ot o6eKTM ca BaxeH e/ieMeHT b o6eKTHO-opneHTnpaHMfl AH3awH. 
Te no3BO^ABaT p,ap,eu K/iac p,a cbAtpwa MHO>KecTBO o6eKTM ot p,ap,eu Apyr 
K/iac. no to3m Ha^MH MoraT fla 6"bAaT MOAe/iwpaHM pa3/iwnHw B3anMOOTHO- 
ujeHMfl Mexfly K/iacoBeTe - acounaunn, arperaunn, KOMno3nunn v\ AP- 

Ko/ieKMMMTe b .NET Framework 

B .NET Framework K/iacoBeTe, WMn/ieMeHTkipamki KO/ieKUkiki, ce HaMnpaT b 

npOCTpaHCTBOTO OT MMeHa System. Collections. ripMMep 3a KO/ieKUMfl OT 
System. Collections e TkllTbT Hashtable. TOM klMn/ieMeHTMpa xeilJ-Ta6^MUM, 

komto ce xapaKTepn3npaT c i/i3K/uonMTe/iHO 6"bp3 flocTtn no k/ikdh ao cwvbp- 
xaHMTe e^eMeHTM. flpyr npuMep e ArrayList, komto pea/iw3wpa MacuBM c 
npoMeH/iMBa At/iwi/ma. M3no/i3BaHeTO Ha Te3M v\ Apyrn TunoBe, AecpuHnpaHM b 
system. collections, hm no3BO/i*iBa p,a npeKapBaMe noBene BpeMe, nmuewKM 
koa, pea/iM3Mpam cbiunHaTa Ha HaiueTO npn^oxeHne, BMecTO p,a cm ry6nM 
BpeMeTO b onuTM p,a pea/iM3i/ipaMe necro cpeiuaHM crpyKTypw. 

CnMCbMHH II peHHMKOBM KO/ieKMMM 

Ko^eKUMMTe b C# ca ABa BMAa - cnwcbUHM v\ penHMKOBki. CnwcbUHMTe ce 
xapaKTepn3npaT c TOBa, ne MMn/ieMeHTwpaT MHTepcpeMCMTe iList v\ 

ICollection. TaKMBa ca HanpMMep ArrayList, Queue, Stack, BitArray M 

stringcoiiection. Pe^HMKOBMTe KO/ieKuww MMn^eMeHTupaT MHTepcpewca 

IDictionary M nO-T04HO npeACTaB^flBaT KO^eKUMfl OT ABOMKM (K/1KDH, ctom- 
HOCT). npHMepn 3a TaKMBa KO/ieKUMM ca K/iacOBeTe Hashtable, SortedList M 
StringDictionary. 

Ko/ieKMMMTe ca c/ia6o TnnM3npaHM 

OcHOBHa xapaKTepucTMKa Ha bcmukm KO/ieKUkiw ot system. collections (c 
M3K^K)4eHne Ha BitArray, komto cbAtpwa 6y/ieBM ctomhoctm) e, ne Te ca 
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c/ia6o TMnn3npaHM - e/ieMeHTMTe mm ca ot Tun system. object. C/ia6aTa 
Tnnn3aunfl no3BO^ABa Ha KO/ieKu.kikiTe fla cbAtpwaT cJDaKTkmecKki BCflKaicbB 
Tun ashhh, 3aiuoTO BceKM Tun ashhh b .NET Framework HacneAflBa system, 
object. Eto eAMH npuMep: 



ArrayList list = new ArrayList () ; 




list .Add ( "beer" ) ; // string inherits 


System. Ob j ect 


string s = (string) list[0]; 





3a cb>Ka/iei-ikie cna6aTa Tnnn3aunfl 03HanaBa oiue, <~\e Tpa6Ba BceKM ntT npn 
AOCTbn ao e/ieMeHT ot Konei<u.kmTa p,a ce npaBM npeo6pa3yBaHe Ha TunoBeTe. 
KaKTO e noi<a3aHO b ropHna npuMep 3a p,a ce Aocrbnn string ot ArrayList e 
Heo6xoAMMO npeo6pa3yBaHe. 

ripn cbxpaHeHne Ha ctomhocthm TunoBe b KO/ieKu.i/iw ce Ha6/iK)AaBa HaMa/ieHa 
npoi/i3BOAMTe/iHOcr, TbM KaTO Te ce npeo6pa3yBaT b pec|DepeHTHM v\ ce npaBM 
"onaKOBaHe" (boxing) v\ npn npeo6pa3yBaHeTO mm o6paTHO kbm ctomhocthm, 
cbOTBeTHO - "pa3onaKOBaHe" (unboxing). 

3a Aa ce M36erHe npeo6pa3yBaHeTO Ha TunoBe, Moxe Aa ce M3no/i3BaT K/iaco- 

BeTe OT System. Collections - CollectionBase M DictionaryBase KaTO 

6a30BM 3a ci/i/iho TMnn3npaHM noTpe6nTe^CKM KO/ieKu.wki. 

B .NET Framework 2.0 me MMa TMnn3npaHM KO/ieKu.nn (6a3npaHM Ha t. Hap. 
generics). Te me HanoAo6*iBaT TaKa HapeneHMTe Lua6/iOHki (templates) b C+ + 
m ce onaKBa ao ro/iHMa CTeneH Aa peiuaT npo6/ieMa c HaMa/ieHaTa npon3BOAM- 
Te/iHOcr m ziwncaTa Ha Tnnn3aunfl. 



MHTepc|5eiicMTe 3a kot\qk\\v\v\ 

Bcm4km KO/ieKUMM b .NET Framework MMn/ieMeHTi/ipaT eAHH v\nv\ hako/iko ot 
MHTepc|DeMCMTe IEnumerable, ICollection, IDictionary M IList. Ha CJDkiry- 

paTa no-AO/iy e noKa3aHa K/iac-AnarpaMa, M3o6pa3flBaiua Har^eflHO wepapxn- 
ATa Ha Te3M MHTepcJDeMCn: 



« interface* 
IEnumerable 



ZT 



« interface* 
ICollection 




« interface* 
IList 




« interface* 
IDictionary 
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HeKa ITbpBO pa3MeflaMe MHTepcpeMCklTe IEnumerable V\ ICollection m o6a- 

chmm 3a iokbo cnywaT. Ha ocraHa/ikiTe flBa (iList v\ iDictionary) me ce 
cnpeM Ma/iKO no-KbCHO. 

MHTepc^eJiCbT IEnumerable 

MHTepcpewcbT IEnumerable e 6a30B 3a BCM4KM TunoBe b .NET Framework, 
komto noflfl"bp>KaT onepaunflTa "o6xo>KflaHe Ha BCMUKkue mm e/ieMeHTw". Tom 

flecpMHkipa caMO eflMH MeTOA - MeTOAt>T GetEnumerator ( ) , KOMTO Bptiua 

MTepaTop (MHCTaHunfl Ha MHTepcpewca ^Enumerator), c komto ce M3BtpujBa 
caMOTO o6xo>KAaHe. 

MHTepcpewcbT iEnumerator AecpMHupa MeTOAM m CBOMCTBa 3a M3B/ii/maHe Ha 
TeKyiunfl e/ieMeHT v\ 3a npeMMHaBaHe kbm cnep,Bauxwn (aKO MMa TaKbB). 

MHTepctjeJicbT ICollection 

MHTepcpewcbT ICollection e 6a30B 3a bcm^km KO/ieKuww b .NET Framework. 
Tom pa3UJkipflBa IEnumerable m Ao6aBfl KtM Hero cbomctboto count, KoeTO 
Bptiua o6mi/m 6pow e^eMeHTM b AaAeHa KO/ieKui/m. 

CnMCbHHM KO/ieKMMM 

HeKa ntpBO pa3r/ieAaMe cnwcbUHMTe KO/ieKui/iki b .NET Framework, tbm KaTO 
Te 3a no-npocTM ot penHMKOBWTe v\ pa6oTaTa c tax e no-MHTyMTMBHa. 

MHTepC^eMCbT IList 

BceKM K/iac, komto MMn/ieMeHTwpa MHTepcpewca iList, noAA^pwa MHOxecTBO 
ot CTaHAapTHM onepauuM 3a pa6oTa c MHAeKCupaH cnwcbK: Aocrtn ao e/ie- 
MeHTMTe no mhackc, Ao6aBAHe Ha e/ieMeHT (Add(...)), BMtKBaHe Ha e/ieMeHT 
(insert (...) ), TbpceHe Ha e/ieMeHT (indexof (...) ), M3TpnBaHe no v\up,eKC v\i\v\ 

no CTOMHOCT (RemoveAt ( ... ) , Remove (...) ) M flp. 

K/iacbT ArrayList 

K/iacbT ArrayList MMn/ieMeHTwpa MHTepcpewca iList npe3 MacuB, hmmto 
pa3Mep ce npoMeHa AHHaMMUHO npi/i Hy>KAa. Bc^Ka MHCTaHuna Ha to3m K/iac 
npeABapnTe^HO 3aAe/i*i 6ycpepHa naMeT (capacity) 3a e/ieMeHTkiTe, komto 
npeACTOM Aa 6"bAaT Ao6aBeHM. ripn 3an"b/iBaHe Ha 6ycpepHaTa naMeT ce 
3aAe/i*i HOBa naMeT, KaTO Haw-necTO KanauwTeTbT ce yaBOHBa. 

ArrayList - npMMep 

C^eAHMAT npuMep AeMOHcrpwpa pa6oTaTa c ArrayList v\ Hani/ma Ha ynoTpe6a 
Ha Haki-4ecTMTe onepaunn, npw/iaraHM Btpxy Hero: 
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for (int i = 1; i <= 10; i++) 

{ 

list .Add (i ) ; // Adds i at the end of the ArrayList 

} 

list . Insert ( 3, 123); // Inserts 123 element number 3 
list . RemoveAt ( 7 ) ; // Removes element with the index 7 
list . Remove (2 ) ; // Removes element with value 2 
list[l] = 500; // Changes element with index 1 
list. Sort (); // Sorting in ascending order 
int [ ] arr = (int []) list . ToArray (typeof (int )) ; 
foreach(int i in arr) 

{ 

Console. Write ("{ 0} ",i); 

} 

Console . WriteLine ( ) ; 

// Result: 1 4 5 6 8 9 10 123 500 



} 



B ropHMfl npuMep M3no/i3BaxMe hakom ot MeTOflkue Ha K/iaca ArrayList. 
M3no/i3BaxMe KOHcrpyKTopa no noApa36npaHe 3a p,a cb3p,ap,eM crmcbKa list. 

KanauMTeT Ha ArrayList 

Ako npeABapnTe^HO ce 3Hae npn6/in3MTe/iHMflT 6pow e/ieMeHTki, komto me ce 
Ao6aBAT b ArrayList, e npenoptni/iTe/iHO fla ce yKa>Ke to3m 6pow oiue npn 
cb3flaBaHeTO My. ToBa HaMa/iflBa 6poa Ha onepaunnTe no npoMsiHa Ha pa3- 
Mepa, KoeTO 3Hani/iTe/iHO noflo6paBa npoki3BOAHTe/iHOCTTa. 

npeopa3MepflBaHeTO e 6aBHa v\ Heec|DeKTMBHa onepauna, 3aiuoTO e CB"bp3aHa 
etc 3aAe/i*iHe Ha HOBa naMeT 3a e/ieMeHTMTe Ha MacuBa v\ npeMecTBaHe Ha 
BCM4KM ctomhoctm ot CTapaTa b HOBaTa naMeT. 

C^eABaiunflT koa cb3AaBa ArrayList cbAtpwam 100 000 \\ei\v\ nwcna: 



ArrayList list = new ArrayList (' 
for (int i=0; K100000; i++) 

{ 

list.Add(i) ; 

} 



3a cpaBHeHne cnep,Hv\n koa npaBM cbiuoTO, ho 3a ABa nvri/i no KpaTKO BpeMe: 



ArrayList list = new ArrayList ( 100000 ) ; 
for (int i=0; K100000; i++) 

{ 

list.Add(i) ; 

} 
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npeMaxBaHe m Ao6aBfme Ha e/ieMeHTM ot ArrayList 

3a fla ce npeMaxinaT e/ieMeHTM ot ArrayList ce i/i3no/i3BaT MeTOAMTe 

Remove (...), RemoveAt ( ... ) , RemoveRange ( ... ) V\J\V\ Clear () . KoraTO ce 

npeMaxHaT enewemw, ocraHa/ikiTe, koi/ito ca c no-ro/ieMM v\up,eKCv\, aBTOMa- 
tm4ho ce M3MecTBaT Ha/iflBO 3a fla 3aeMaT mactoto Ha Bene npeMaxHaTMTe. 
ripuMepHO, aKO npeMaxHeTe e/ieMeHT c mhackc 5, e/ieMeHTbT c mhackc 6 craBa 
c MHAeKC 5, e^eMeHTbT c mhackc 7 CTaBa c v\up,eKC 6 i/i t.h. 

3a fla ce BMtKHaT enewemw b ArrayList ce i/i3no/i3BaT MeTOAHTe insert (...) 
m insertRange(...) , KaTO mm ce noAaBa KaTO apryMeHT no3nunflTa, Ha koato 
ce BMtKBaT e^eMeHTMTe. Tbfi ioto npn BMtKBaHe v\ M3TpnBaHe Ha e/ieMeHT ot 
ArrayList ce Ha/iara npeMecTBaHe Ha e/ieMeHTMTe ot cnncbKa v\ eBeHTya/iHO 
3aAe^AHe Ha naMeT, Te3M onepaunn ca 6aBHM (pa6oTsrr c /lkmei/iHa c/io>khoct). 

KaKTO Bene OT6e/isi3axMe, BC^Ka MHCTaHuna Ha ArrayList aBTOMaTwnHO 
3aAe^a naMeT 3a HOBMTe e/ieMeHTki. Ta o6ane He ce rpn>KM 3a aBTOMaTMUHOTO 
ocBo6o>KAaBaHe Ha Ta3M naMeT npn npeMaxBaHe Ha enewemw ot KO/ieKu.i/i*iTa. 
3a Aa HaMa^MTe pa3Mepa Ha ArrayList ao HacTOfliunfl 6pow e/ieMeHTM ce 
M3no/i3Ba MeTOAa TrimToSize() . C^eABaiunflT npuMep Ao6aB*i 1000 ue/iw 
nwcna b ArrayList, M3TpnBa ntpBMTe 500 m cneA TOBa HaMa^ABa pa3Mepa Ha 
KO/ieKui/mTa ao pa3Mepa, HyxeH 3a ocraHa/iMTe 500: 



ArrayList list = new ArrayList (1000); 




for (int i=0; K1000; i++) // Add items 

{ 

list.Add(i) ; 

} 






list . RemoveRange ( 0, 500); // Remove first 


500 items 


list . TrimToSize ( ) ; // Resize the capacity 


of ArrayList 



flpyrM CnMCbHHM KO/ieKMMM 

OcBeH ArrayList b .NET Framework CTaHAapTHO ca MMn/ieMeHTkipaHw v\ 

HflKOM APyrM CnMCb4HM KO^eKUMM, KaTO onawKki M CTeKOBe. 

OnaujKa - Queue 

B .NET Framework ocBeH ArrayList ca AecpMHMpaHM v\ Apyrn cnwcbUHM 
CTpyKTypn. EAHa ot tax e TaKa HapeneHaTa onaujKa - Queue. OnawKaTa 
npeACTaB^ABa KoneK\\v\s\ c noBeAeHne ot BMAa "first-in, first-out (FIFO)" v\ e 
pea/iki3i/ipaHa npe3 u.kiK/ii/meH MacuB. K/iaci/mecKa aHa/iorwyi 3a Ta3M CTpyKTypa 
e onaujKaTa 3a 6v\i\ejv\. To3m, komto ntpBM ce e HapeAH/i Ha onaujKaTa, me 
MO>Ke ntpBM Aa cm Kynn 6w.neT. 

OnaujKaTa e CTpyKTypa, koato Moxe Aa ce M3no/i3Ba npn ynpaB/ieHkie Ha 
AOCTbna ao orpaHi/meHki pecypcu. ripuMepHO, aKO Tpa6Ba Aa M3npaTMTe 
cbo6iueHMfl npe3 AaAeH pecypc komto MO>Ke Aa o6pa6oTBa caMO no eAHO 
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HaBeflH"b>K, e noflxoflaiuo pja ce i/i3no/i3Ba onaujKa, koato fla cbxpaHsiBa 
c"bo6iueHMflTa, komto naKaT as 6"bflaT o6pa6oTeHM. 

XapaKTepHM 3a K/iaca Queue ca ABaTa MeTOfla Enqueue (...) M Dequeue (...) , 

c/iywemki cbOTBeTHO 3a flo6aBAHe v\ M3Ba>KflaHe Ha e/ieMeHT ot onawKaTa. 
Enqueue (...) flo6aBfl e/ieMeHT b Kpaa Ha onaujKaTa, a Dequeue (...) M3Ba>KAa 
e/ieMeHT ot Hana/iOTO v\. 

CreK - Stack 

noflo6HO Ha onawKaTa creKbT e flpyra cnwcbUHa crpyicrypa ot npocrpaH- 
ctboto system. collections. 3a pa3/iMKa o6ane ot onaujKaTa, creicbT npeA- 
craB/iflBa CTpyKTypa c noBeAeHwe ot Bwp,a "last-in, first-out (LIFO)", koato ce 
pea/ii/i3kipa npe3 MacuB. Tom pa6oTM Ha npuHunna "komto e B/ifl3"b/i uocnep,eu 
b creKa, ctom Haw-OTrope" - touho ioto KO/iOHa ot 4mhmm, nocTaBeHM eflHa 
Btpxy Apyra. 

OcHOBHMTe MeTOAM 3a Ao6aBAHe v\ npeMaxBaHe Ha e/ieMeHT ot CTeKa ca 
Push(...) m Pop(). Push(...) Ao6aBfl e/ieMeHT kbm Btpxa Ha CTeKa, a Pop() 
Bptiua e/ieMeHTa ot Btpxa Ha crei<a, KaTO ro npeMaxBa. K/iacbT stack 
cbA"bp>Ka m oiue Me-TOAa Peek(), komto Bptiua e/ieMeHTa ot Btpxa Ha CTeKa, 
ho 6e3 p,a ro npeMaxBa. 

flpyrn CTaHAapTHM CnklCbUHkl CTpyKTypkl ca StringCollection V\ BitArray. 
StringCollection e aHa/lOT Ha ArrayList, HO 3a string 06eKTM. BitArray, 

KaKTO noACKa3Ba v\ MMeTO My, pea/iw3kipa MacuB ot 6y/ieBM ctomhoctm, KaTO 
cbxpaHABa BCAKa e-AHa ot tax b 1 6mt. 

Queue m Stack - npuMepu 

Eto m ABa KpaTKM npuMepa 3a M3no/i3BaHeTO Ha CTeK v\ onaujKa: 



Queue queue = new Queue ( ) ; 




queue. Enqueue ( "1 . IBM"); 




queue . Enqueue ( "2 . HP"); 




queue . Enqueue ( "3 . Microsoft" ) ; 




while (queue. Count > 0) 

{ 

string computer = (string) queue . Dequeue ( 




); 


Console .Write ("{ } ", computer); 

} 

Console . WriteLine ( ) ; 






// Result: 1. IBM 2. HP 3. Microsoft 





B cneABamwfl npuMep Ha mactoto Ha onaujKa ce no/i3Ba CTeK: 



Stack stack = 


new Stack ( ) ; 


stack. Push ("1 


IBM") ; 


stack. Push ("2 


HP") ; 


stack. Push ("3 


Microsoft") ; 
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while ( stack . Count > 0) 

{ 

string computer = (string) stack . Pop () ; 
Console .Write ("{ } ", computer); 

} 

Console . WriteLine ( ) ; 

// Result: 3. Microsoft 2. HP 1. IBM 



PeHHMKOBM KO/ieKLlMM 

HeKa cera pa3r/ieAaMe v\ no-c/io>KHaTa nacr ot cpeflCTBaTa 3a pa6oTa c 
KO/ieKUMM b .NET Framework - penHkiKOBi/ue KOi\eKU,v\v\. 

klHTepctieiic'bT IDictionary 

MHTepcpewcbT IDictionary e 6a30B 3a pe^HMKOBMTe KO/ieKuwki. BceKM TexeH 
e/ieMeHT npeAcraB/iflBa abomio ot Tun k/ikd^-ctomhoct, koato ce cbxpai-mBa b 

06eKT OT Tkin DictionaryEntry. K/lK>H"bT Ha BCflKa ABOMKa Tpfl6Ba Rd e yHMKa- 

/ieH m pa3/ikmeH ot null, a CTOMHOcrra, acounnpaHa c to3m k/ikdh, MO>Ke fla e 

KaK"bBTO Hflae 06eKT, BK/lKDHMTe/lHO null. MHTepCpeMC"bT IDictionary I"I03B0- 

nnBa ctAtpxaHMTe b KO/iei<ui/iflTa K/iK>noBe p,a ce i/i36posiBaT, ho He vv\ cop- 
Tupa no KaicbBTO v\ p,a e npn3HaK. 

IDictionary noAAtpwa onepauwi/iTe Ao6aBAHe Ha HOBa abomio k/ikdh- 
ctomhoct (Add(...)), TbpceHe Ha ctomhoct no k/ik)4 (i/iHAei<caTop), npeMaxBaHe 

Ha ABOMKa no K/1KDH (Remove (...) ), kl3B/lMHaHe Ha BCklUKkl K/lKDHOBe (Keys), 
M3B^M4aHe Ha BCM4KM CTOMHOCTM (Values). 

MMn^eMeHTauuMTe Ha IDictionary 6nBaT hako/iko BMAa: caMO 3a neTeHe 
(read-only), c cpMKCupaH pa3Mep v\ c npoMeH/ikiB pa3Mep. ripn KO/ieKuwMTe, 
komto ca caMO 3a neTeHe, He ce no3BO/i*iBa npoMHHa Ha e/ieMeHTkiTe mm. ripn 
MMn/ieMeHTaui/m c cpMKCupaH pa3Mep He ce no3BO/isiBa Ao6aB*iHe v\ npeMax- 
BaHe Ha e/ieMeHTi/i, ho e no3BO/ieHa npoMAHaTa Ha Bene cbiuecTByBaiun 
e/ieMeHTki. ripn MMn/ieMeHTaukiyi etc npoMeH/ikiB pa3Mep e no3BO/ieHO Ao6aBfl- 
He, npeMaxBaHe v\ npoMHHa Ha enewemw. 

K/iacbT Hashtable 

Hashtabie npeACTaB/iflBa MMn^eMeHTaunfl Ha crpyKTypaTa ot ashhm "xeiu 
Ta6/iwua" - pe^HMKOBa KO/ieKUMH, e/ieMeHTMTe Ha kohto ce pa3no/iaraT b 
cneuwa/iHO 3ap,eneua naMeT b 3aBMCMMOCT ot xew KOAa Ha K/iiona Ha BC^Ka ot 
tax. 1/lMn^eMeHTauMflTa Ha K/iaca e HanpaBeHa TaKa, ne p,a no3BO/iflBa 
Ao6aBAHeTO Ha e/ieMeHT v\ TtpceHeTO no k/ikdh p,a CTaBaT c KOHCTaHTHa 

C/10>KHOCT B CpeAHMfl C/iynaki. T"bM KaTO K/iaCbT MMn^eMeHTkipa IDictionary, 

TOBa 03Ha4aBa, ne BceKM k/ikdh Tpa6Ba p,a e yHMKa/ieH v\ pa3/ikmeH ot null. 

06eKTMTe, komto ce M3no/i3BaT 3a K/iK>noBe b xew-Ta6.ni/ma, Tpa6Ba p,a HMnjie- 
MeHTupaT v\nv\ HacneAflBaT MeTOAMTe GetHashcode ( ) v\ Equais(...). CTpyKTy- 
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paTa ot flaHHM "xeuj-Ta6/ikma" He MO>Ke fla pa6oTM 6e3 c|DyHKUMfl 3a npecMfl. 
TaHe Ha xew-KOA 3a cbxpaHABaHkiTe K/iionoBe v\ 6e3 c|DyHKUMfl 3a cpaBHeHne 

Ha K/lK>HOBe. ripkl TOBa K/lKDHOBeTe, KOMTO Ce CUMTaT 3a eAHaKBM, 3aA"b/l>KM- 

Te/iHO Tpa6Ba p,a MMaT eAHaicbB xew-KOA- 

TtM KaTO BceKM K/iac Hac/ieAflBa system. object, to tom aBTOMaTMUHO Hacne- 
A^Ba m npeAecJDMHupaHa MMn/ieMeHTaukisi Ha Equals (...)■ 3a cb>Ka/ieHi/ie, b 
o6iunfl cnynaw Ta3M kiMn/ieMeHTauwyi ce pea/iki3kipa npe3 cpaBHeHne 3a 
cbBnaAeHne Ha pec|DepeHUMMTe Ha ABaTa o6eKTa. ToBa reHepa/iHO nor/ieAHaTO 
e rpeiueH HanwH 3a cpaBHeHne v\ 3aTOBa ce Ha/iara p,a ce MMn/ieMeHTi/ipaT 
cneunc|DM4HM pea^M3aunM 3a cb3AaAeHMTe ot Hac K/iacoBe. l/lMn/ieMeHTauwflTa 
Ha Equals (...) Tpa6Ba p,a Bptiua BMHarn eAMH v\ cbu\ pe3y/iTaT, KoraTO ce BMKa 
c eAHM v\ cbu\v\ napaMeTpn. 




floKaTO HMa 3anncaHn HiiKaKBM e/ieMeHTM b xew-Ta6.ni/maTa, 
K/iK)HOBeTe mm He Tpn6Ba fla ce npoMeHsu! B nponiBeH 
cnynafi Ti>pceHeTO no kjik>h Mowe fla He pa6om npaBmiHO. 
To3n npo6/ieM Mowe fla ce no/iynn, aKO ce M3no/i3Ba 3a kjikjh 
pecjiepeHTeH Tun. 



K/iaCbT Hashtable MMn/ieMeHTkipa MHTepc|DeMCa IDictionary, a TOM OT CBOfl 

CTpaHa Hac^eA^Ba iEnumerabie. ToBa hm no3BO^ABa CBo6oAaTa p,a i/i3non- 
3BaMe onepaTopa foreach 3a p,a o6xo>KAaMe e/ieMeHTMTe Ha xeuj-Ta6/inuM. 

Hashtable - npHMep 

Eto eAMH npuMep, komto AeMOHcrpi/ipa pa6oTaTa c K/iaca Hashtable v\ noi<a3- 
Ba KaK ce M3no/i3BaT ocHOBHMTe onepaunn, CB"bp3aHM c Hero: 



static void Main ( ) 

{ 

Hashtable priceTable = new Hashtable ( ) ; 

priceTable.Add("BMW", 66000); 

priceTable. Add ( "Ferrari" , 200000) ; 

priceTable. Add("Ford", 50000) ; 

priceTable.Add("Audi", 8 0000) ; 

Console. WriteLine ("Car \"{0}\", price ${1}", 

"Ferrari", priceTable [ "Ferrari" ] ) ; 
priceTable . Remove ( "Ferrari" ) ; 
priceTable ["Audi"] = 88000; 
foreach (DictionaryEntry carPrice in priceTable) 

{ 

Console. WriteLine ("Car \"{0}\", price ${1}", 
carPrice . Key, carPrice .Value) ; 
} 
} 



B npuMepa ce M3no/i3Ba xeuj-Ta6/ii/ma 3a cbxpaHeHi/ie Ha cbOTBeTCTBua Me>KAy 
MOAe/iki /ieKi/i aBTOMo6n^n v\ TexHMTe ueHM. Cnep, M3n"b/iHeHweTO My ce nony- 
naBa c^eAHMAT pe3y/iTaT: 
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npuMeptT AeMOHCTpupa Ao6aB*iHe, ki3B/ikmaHe, M3TpnBaHe v\ npoMAHa Ha 
e^eMeHTM b xeuj-Ta6/ii/ma, KaKTO v\ o6xo>KflaHe Ha bcmukm e/ieMeHTM c 

f oreach. 



npoM3BOflMTe/iHocT Ha Hashtable 

flBa cpaKTopa OKa3BaT B/iMHHi/ie Btpxy npoi/i3BOAHTe/iHOCTTa Ha xeuj-Ta6/iw- 
UMTe: TexHMAT pa3Mep v\ yHkiKa/iHOcrra Ha xeiu-KOflOBeTe, komto ce cbnocra- 

BflT Ha K/lKDHOBeTe. 

B/1MflHHe Ha K0/lM3MMTe Blapxy npOM3BOAMTe/lHOCTTa 

Ko/iM3Mfi ce no/iynaBa, KoraTO Ha ABa pa3/innHw K/iK>na Ha enewemw ot xew- 
Ta6^nuaTa ce cbnocraBki eflMH v\ cbu\ xeiu-KOfl. Hashtable ki3no/i3Ba a/iropw- 
TtM c abomho xeiunpaHe 3a fla HaMa/iw HeraTMBHua ecpeKT Ha KO/iki3i/inTe 
Btpxy npon3BOAMTe^HOCTTa, ho Haw-Ao6pa npow3BOAHTe/iHOCT ce nocTura 

KOraTO HflMa HklKaKBM KO/1M3I/II/I. 

Pa3Mep"bT Ha eAHa xeuj-Ta6/ii/ma aBTOMaTi/mHO HapacTBa npn 3an"b/iBaHe p,o 
onpeAe/ieH npoueHT b pe3y/uaT ot Ao6aBAHe Ha hobm e/ieMeHTi/i, c KoeTO 
CBe>KAa ao MMHMMyM BepoflTHOCTTa Aa ce no/iynaT koj\v\3\av\. 

B/iM^HMe Ha pa3Mepa Ha xew-Ta6siMLjaTa Btpxy 

npOM3BOAHTe/1HOCTTa 

OnepaunkiTe, npeAM3BMKBaiun yBe/iwuaBaHe Ha pa3Mepa Ha eAHa xew- 
Ta6/ikiua, ca CKtnn, 3aiuoTO npeAH3BHKBaT 3ap,ej\s\ue Ha HOBa naMeT, hobo 
npecMATaHe Ha MHAeKCUTe 3a e/ieMeHTkue v\ KonnpaHe Ha BceKM e/ieMeHT Ha 
HOBa no3Munfl b Ta6/ii/iuaTa. no noApa36npaHe xeuj-Ta6/ii/maTa ce KOHcrpywpa 
c pa3Mep 0. ToBa 03HanaBa, ne ca Heo6xoAHMki mhoto onepaunn no 3ap,ej\s\ue 
Ha naMeT AOKaTO ce p,ocjv\vue noAxoA^iu pa3Mep. 

Ako npeABapwTe/iHO 3HaeTe npki6/iM3MTe/iHO ko/iko e/ieMeHTa me Ao6aBMTe b 
xeuj-Ta6^nuaTa, 3aAaBaMTe Hana/iHwa v\ pa3Mep KaTO napaMeTbp Ha koh- 
CTpyKTopa. Eto npuMep 3a MHMuna^M3MpaHe Ha xeuj-Ta6/ii/ma, koato e onTM- 
MM3npaHa 3a 1000 e/ieMeHTa: 



Hashtable table 



new Hashtable (1000) ; 
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MHMuna^M3MpaMKM no TaKtB Ha^MH pa3Mepa Ha xeuj-Ta6/ikmaTa, Hue He 
yKa3BaMe B/iwyiHkie Btpxy npoki3BOAHTe/iHOCTra Ha TtpceiunTe onepaunn, ho 
MO>KeM p,a noAo6pnM 6"bp30AeMCTBneTO Ha Ao6aBHHeTO Ha hob e/ieMeHT ao 

HflKO/IKO ITbTM. 

OaKTop Ha HapacTBaHe 

KoraTO eAHa xeuj-Ta6/ikma b .NET Framework HapacTBa, ta BMHarn npneMa 
pa3Mep, komto e npocro ni/icno. (npwuwHaTa 3a TOBa ce A"b/i>Ki/i Ha ifcaKTa, ne 
CTaTMCTM4ecKM e no-BepoflTHO, aKO n e npow3BO/iHO hmc/io, n % m as 6"bAe 
yHMKa^eH pe3y/iTaT, KoraTO m e npocTo). no noApa36npaHe xeuj-Ta6/ii/maTa 
yBe/iwuaBa pa3Mepa cm, KoraTO 6poaT Ha e/ieMeHTMTe v\ HaABMiun AaAeH 
npoueHT ot pa3Mepa v\. To3m npoueHT MO>xe p,a ce KOHTpo/iwpa KaTO ce 
npoMeHfl c^aKTopiaT Ha HapacTBaHe. Oaicrop Ha HapacTBaHe 1.0 OTroBapa 
Ha 72%, 0.9 OTroBapa Ha 65% (0.9*72) v\ t.h. Ba/iMAHkiTe cJDaKTopn Ha 
HapacTBaHe BapupaT ot 0.1 ao 1.0. 

Eto npuMep KaK p,a i/iHMuna/ii/i3npaMe xeuj-Ta6.ni/iua 3a 1000 e/ieMeHTa v\ p,a v\ 
3aAaAeM (fcaicrop Ha HapacTBaHe 0.8, KoeTO 03HanaBa ne Ta6.ni/iuaTa me 
HapacTBa v\ me ce penHAeKCupa KoraTO 6poaT Ha e/ieMeHTMTe v\ AOcmrHe 
npn6^M3MTe^HO 58% ot pa3Mepa v\: 



Hashtable table = new Hashtable (1000, 0.8f); 



0aKTop"bT Ha HapacTBaHe no noApa36npaHe e 1.0 i/i b noBeneTO cnynaw He e 
Hy>KHO Aa ce npoMeHfl. 

YBe/iMHaBaHe Ha yHMKa/iHOCTTa Ha xeui-KOAOBeTe 

YBe/ii/maBaHe ao B"b3MO>KHO Haw-BucoKa CTeneH yHMKa/iHOCTra Ha xew-KOAO- 
BeTe, reHepupaHM ot K/iionoBeTe, e ot ro/iflMa Ba>KHOCT 3a npoi/i3BOAHTe/i- 
HOCTTa Ha xeuj-Ta6^nuMTe. ripn no-yHi/iKa/iHM Kew-KOAOBe ce no/iynaBaT no- 
Ma/iKO KO/1M3MM i/i ot TaM TbpceHeTO I/I A06aBflHeTO pa6oTAT no-6"bp30. 

no noApa36i/ipaHe xew-Ta6.nl/iui/iTe xewi/ipaT K/iK>noBeTe, KaTO bi/iiot TexHi/m 

MeTOA GetHashCode () , KOMTO BCeKI/l 06eKT e HacneRWH OT System. Object. 
AKO M3n0^3BaMe 3a K/lKDHOBe 06eKTI/l OT K/iaC, 4MMTO MeTOA GetHashCode ( ) He 

reHepupa AOcraTbUHO yHMKa/iHi/i xeiu-KOAOBe, MO>KeM Aa HanpaBMM eAHO ot 
c^eAHMTe Heiua 3a Aa noAo6pi/iM npon3BOAMTe^HOCTTa: 

- J\a npunoKpneM MeTOAa GetHashCode ( ) b npon3BOAHMfl K/iac m Aa 
ocurypuM i/iMn/ieMeHTaui/m, koato reHepupa B"b3MO>KHO no-yHMKa/iHM 
xeiu-KOAOBe. 

- fl,a Cb3AaAeM TMn, KOMTO MMn/ieMeHTMpa IHashCodeProvider m Aa 

noAaAeM peifcepeHUkm kbm o6eKT ot to3m Tun Ha KOHcrpyKTopa Ha xew- 
Ta6/iwuaTa. ToBa me npeAM3BMKa M3BMKBaHe Ha MeTOAa 

IHashCodeProvider . GetHashCode ( ) 3a reHepi/ipaHe Ha xeuj-KOA- 
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Co6cTBemi xeui-cJjyHKMMM 

KoraTO M3no/i3BaMe co6cTBeHM K/iacoBe 3a K/iionoBe b xeuj-Ta6/ikma, Te 

Tpfl6Ba fla npunOKpklflT MeTOAHTe GetHashCode ( ) V\ Equals (...) HacneAeHH OT 
System. Object. 

Co6cTBeHM xei±i-4>yHKi4MM - npiiMep 

B c^eABaiunflT npuMep me AeMOHCTpupaMe KaK MO>KeM fla i/i3no/i3BaMe co6- 
CTBeH K/iac 3a k/ikdh b xew Ta6/ikiua, KaTO flecpMHupaMe no noflxoflaiu HanwH b 

Hero BkipTya/lHI/ITe MeTOAM GetHashCode ( ) l/l Equals (...) : 



class Student 

{ 

protected string mName; 
protected int mAge; 

public Student ( string aName, int aAge) 

{ 

mName = aName ; 

mAge = aAge; 
} 

public override string ToString ( ) 

{ 

return String . Format ("({ } , {1})", mName, mAge); 

} 

public override bool Equals (obj ect aStudent) 

{ 

if ( (aStudent==null) | | ! (aStudent is Student) ) 

return false; 
Student student = (Student) aStudent; 
bool equals = (mName == student .mName) && 

(mAge == student .mAge) ; 
return equals; 
} 

public override int GetHashCode ( ) 

{ 

int hashCode = mName . GetHashCode ( ) A mAge; 

return hashCode; 
} 
} 

class CustomHashCodesDemo 

{ 

private static Hashtable mAddressTable; 

static void PrintAddress (Student aStudent) 
{ 
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if (mAddressTable . ContainsKey (aStudent ) ) 

{ 

Console .WriteLine ("{ } has address: {1}.", 
aStudent, mAddressTable [aStudent] ) ; 

} 
else 

{ 

Console .Write ( "There is no address for {0}.", aStudent) 

} 
} 

static void Main ( ) 

{ 

Student John = new Student ("Sir John", 23); 
Student ann = new Student ( "Lady Ann", 22); 
Student richard = new Student ( "King Richard", 33); 

mAddressTable = new Hashtable ( ) ; 
mAddressTable. Add (John, "Nottigham Castle"); 
mAddressTable .Add (ann, "London Tower"); 
mAddressTable .Add ( richard, "London Castle"); 

PrintAddress (John) ; 

PrintAddress (new Student ( "Lady Ann", 22)); 

PrintAddress (new Student ( "Lady Ann", 24)); 
} 
} 

// Result: 

// (Sir John, 23) has address: Nottigham Castle. 
// (Lady Ann, 22) has address: London Tower. 
// There is no address for (Lady Ann, 24) . 



B npuMepa ce ki3no/i3Ba K/iacbT student ioto k/ik>h b xeuj-Ta6/ikma, kohto 
cbxpai-mBa cbOTBeTCTBMH Me>Kfly CTyAeHTM v\ TexHMTe aflpeci/i. Ako b K/iaca 

Student HflMaMe MMn/ieMeHTauklfl Ha MeTOflklTe Equals (...) V\ GetHashCode ( ) , 

HawaTa xeuj-Ta6/ii/ma HflMa fla pa6oTM KopeKTHO c K/iK>noBe ot Tun student. 

Mhoto necro Haiu, co6cTBeH Tun ce escrow ot hako/iko pa3/ikmHki no/ieTa, ot 
komto MO>Ke fla 3aBMCM xeiu-KOfla Ha OT,qe/ieH o6eKT ot flafleHna Tun. Eamh 
B"b3MO>KeH Ha^MH 3a reHepupaHe Ha xeiu koa b TaKMBa cuTyaunn e fla ce o6e- 
Amhat xeiu-KOflOBeTe Ha pa3/ikmHHTe no/ieTa KaTO ce M3no/i3Ba onepaunaTa A 
(M3K^K)4Baiuo v\nv\). Touho TaKa ce pea/iM3kipa reHepupaHeTO Ha xew koa h b 
npuMepa no-rope. 

M3nnc/iflBaHeTO Ha xeiu-KOfla 3a flafleH cryqeHT CTaBa KaTO i/i3Hkicni/iM xew- 
KOAa 3a HeroBOTO i/me 1/1 M3B"bpujMM onepaunflTa "M3K/iK>nBamo v\nv\" c Hero- 
BMTe roflMHM. no T03M HanwH ce CTpeMMM fla no/iynaBaMe B"b3MO>KHO no- 
yHMKa^HM ctomhoctm 3a xeuj-KOflOBeTe. ripn eflHaKBM MMeHa ki/iki eflHaKBM 
roflMHM HaM-necro CTOMHOCTMTe me ca pa3/innHM. Ako MMeHaTa v\ roflMHMTe Ha 
flBaMa CTyfleHTa eflHOBpeMeHHO cbBnaflaT, me no/iynwM eflHaKBM xeiu-CTOM- 
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hoctm (KoeTO e eflHO ot Ba>KHMTe M3MCKBaHMfl npw MMn^eMeHTaunflTa Ha 

MeTOfla GetHashCode ( ) ) . 

Equals (...) e MMn/ieMeiHTkipaH TaKa, ne fla Bptiua BMHarn false 3a pa3/innHw 

MHCTaHUMM Ha 06eKTM OT TMn Student M true 3a eAHaKBM. 

K/iaci>T Sorted Li st 

PenHkiKOBkiTe KO/ieKUkiw MoraT p,a 6tAaT pea/iw3wpaHi/i He caMO b xew- 
ja6nv\u,v\, ho m no flpyrn HanwH. K/iacvr sortedList, HanpuMep, npeflcraB- 
nnBa MMn^eMeHTaunfl Ha MHTepcpewca iDictionary, koato npw/ikma KaKTO Ha 
xeuj-Ta6/inua, TaKa v\ Ha MacuB. Ta3M KO/ieKui/m cbxpaHHBa abomkm e/ieMeHTki 

K/1KDH-CTOMHOCT, COpTMpaHM nO K/1KDH, KaTO n03BO/lflBa MHAeKCkipaH AOCTbn. 

TbCi KaTO e Hy>KHa HenpeKtCHaTa noAAP"b>KKa Ha copTupaHa nocneAOBaTe/i- 
hoct, sortedList pa6oTM AOCTa 6aBHO (noBeneTO onepaunn MMaT /li/mei/ma 
c/io>khoct). 

SortedList - npMMep 

Eto eAMH npuMep, komto ki/uocrpkipa pa6oTaTa etc sortedList: 



SortedList si = new SortedList () ; 
si. Add ("BMW", 66000); 
sl.Add("Ferrari", 200000); 
si. Add ("Audi", 8 0000); 
si. Add ("Ford", 50000); 

si . Remove ( "BMW" ) ; 
si ["Audi"] = 8 8 000; 

Console .WriteLine ( "We sell only:"); 
foreach (string car in si . GetKeyList ( ) ) 

{ 

Console .WriteLine ("{ } ", car); 

} 

Console .WriteLine ( "\nThe prices are as follows:"); 
for (int i = 0; i < si. Count; i++) 

{ 

Console. WriteLine ("{ 0} - ${1}", 

si . GetKey ( i ) , si . GetBylndex ( i ) ) ; 
} 



B Hero K/iacbT sortedList e M3no/i3BaH 3a p,a cbxpaHABa cbOTBeTCTBMH 
Me>KAy MOAe^n zieKw aBTOMo6ki/iw v\ TexHMTe ueHM. rioHexe 3a k/ikdh ce M3no/i- 
3BaT MOAe^MTe Ha aBTOMo6n/ikiTe, cnep, Ao6aBAHeTO Ha hako/iko aBTOMo6ki/ia b 
copTupaHMfl cnncbK, Te MoraT p,a 6"bAaT i/i3B/ieneHi/i cnep, TOBa b a36yneH peA 
npe3 npocro o6xo>KAaHe. 

Cnep, M3nt^HeHne npuMeptT M3Be>KAa Ha KOH30/iaTa cneAHOTo: 
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Cli/IHO TMnM3MpaHM KO/ieKMMM 

.NET Framework noAAtpwa v\ cm/iho Tkinn3kipaHki KO/ieKuww. npocTpaHCTBOTO 
ot MMeHa, KoeTO cbfl"bp>Ka K/iacoBeTe 3a pa6oTa c tax e system. collections. 

Specialized. ripMMep 3a Ckl/IHO TkinM3npaHa KO/ieKUklfl e StringDictionary. 
TOBa e K/iaC, KOMTO pa60TM TOUHO KaTO Hashtable, HO l/l3nO/13Ba CaMO string 
3a K/lKDHOBe M CTOMHOCTM. ripM M3nO/13BaHe Ha T03M K/iaC HflMa Hyxfla OT 

npeo6pa3yBaHe Ha Tuna kbm string npn ki3B/ikmaHe Ha ctomhoct ot xew- 
Ta6^nuaTa: 



StringDictionary addresses = new StringDictionary () ; 
addresses [ "flOKTop MBaHOB"] = "c. Yvmuyi, Ha njiomana"; 
addresses [ "6aT Cajiw"] = "rp. Co$ms, kb . OaKyjiTeTa" ; 
Console .WriteLine ("{ } acMBee b {1}", 

"flOKTop MBaHOB", addresses [ "flOKTop MBaHOB"]); 



CneuuasiHu KOsieKLLuu 



.NET Framework noAA"bp>Ka v\ hakom cneui/ia/iHki KO/ieKunn, komto npw/iwuaT 
Ha Bene pa3r/ieAaHMTe, ho MMaT Ma/iKO no-pa3/ikinHO npeAHa3HaneHwe. 
ripuMep 3a cneuwa/ieH Tun KoneK\\v\s\ e xeuj-Ta6/ikma ot HM30Be, koato He 
pa3/ii/maBa MaBHH ot Ma/iKM 6yKBM b K/iK>na Ha e/ieMeHTMTe. B .NET 
Framework TaKaBa KO/iei<ukm motom p,a no/iyni/iM npe3 MeTOAa 

CreateCaselnsensitiveHashtable () Ha K/iaca CollectionsUtil: 



Hashtable addresses = 

CollectionsUtil . CreateCaselnsensitiveHashtable 
addresses [ "6aw MBaH"] = "c. Myrjia"; 
Console .WriteLine ("{ } acwBee b {1}", 

"BAH MBAH", addresses [ "BAM MBAH"]); 
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ynpawHeHMfl 

1. Hani/iweTe nporpaMa, koato nponi/iTa ot KOH30/iaTa N ue/iw ni/icna, 3anncBa 
vv\ b MacuB m OTne^aTBa T^xHaTa cyMa v\ cpeAHOTO mm apwTMeTMUHO. 

2. HanniueTe nporpaMa, koato nponkiTa ot KOH30/iaTa MacuB ot nwc/ia v\ 
HaMupa b Hero Haw-At/iraTa nopeAHua ot nwc/ia, TaKMBa ne bcako cnep,- 
Baiuo fla e no-ro/iflMO ot npeAxoAHOTO. 

3. HanniueTe nporpaMa, koato nponwTa ot KOH30/iaTa MacuB ot N ni/icna v\ 
HaMupa b Hero nopeAHua ot touho K nwcna (1<K<N) c MaKCMMa/iHa cyMa. 

4. HanniueTe K/iac Matrix, komto cbfltpxa MaTpnua ot pea/iHM nwcna, 
npeACTaBeHa npe3 AByMepeH MacuB. flecpi/mkipawTe onepaTopn 3a Cb6w- 
paHe, M3Ba>KAaHe v\ yMHOxeHne Ha MaTpnun, MeTOAM 3a AOCTbn ao cbAtp- 
xaHneTO m MeTOA 3a OTnenaTBaHe. 

5. HanniueTe nporpaMa, koato nponwTa ot KOH30/iaTa MacuB ot N ue/iw nwc/ia 

M U*l/10 HMC/10 K, COpTkipa MaCMBa V\ npe3 MeTOAa Array. BinSearch(...) 

HaMupa HaM-ro^AMOTO hmc/io ot Maci/ma < K v\ Haw-Ma/iKOTO hmc/io ot 
MacuBa > K. fla ce OTnenaTa copTupaHna MacuB, c OT6e/i*i3aHki b Hero 
TbpceHMTe ABe nwc/ia. 

6. flaAeH e MacuB ot N ue/iw nwc/ia, 3a komto 3HaeM, ne eAMH ot e/ieMeHTMTe 
My (t. Hap. MaxopaHT) ce cpeiua Ha noHe 1 + N/2 pa3/ii/mHi/i no3nunn. fla 
ce Hanniue nporpaMa, koato c noMOiuTa Ha K/iaca stack HaMupa 
MaxopaHTa Ha MacuBa. HanpuMep aKO MMaMe MacuBa {3, 2, 2, 3, 2, 1, 3, 
2, 2, 2, 1}, HeroBMAT MaxopaHT e 2. Ako ce 3aTpyAH*iBaTe, noMwcneTe 
Aa/iw He MOxeTe p,a o6xoAMTe e/ieMeHTMTe v\ BceKM ot tax v\i\v\ p,a ro 
Ao6aBATe b CTeKa, aKO cbBnaAa c e/ieMeHTa Ha Btpxa My, v\nv\ b npoTMBeH 
c/iynaw p,a npeMaxBaTe eneMenja ot Btpxa Ha crei<a. 

7. flaAeH e MacuB ot cmmbo/ihm HM30Be. fla ce Hanrnue MeTOA, komto HaMupa 

BCM4KM HM30Be OT MaCMBa, KOMTO MMaT HeTHa A"b/l>KklHa. MeTOA"bT Tpa6Ba 

Aa Bptiua MacuB ot cmmbo/ihm HM30Be v\ Tpa6Ba BtTpeiuHO p,a ki3no/i3Ba 

K/iaca StringCollection. 

8. flaAeH e MacuB ot cmmbo/ihm HM30Be. fla ce Hani/iiue nporpaMa, koato 
OTne^aTBa bcmukm pa3/iwnHki HM30Be ot MacuBa v\ 3a BceKM ot tax ko/iko 
ntTM ce cpeiua. Hn30BeTe b pe3y/iTaTa Tpa6Ba Aa ca noApeAeHM no 6poki 
cpeiuaHMfl b HM3X0Afliu peA- npenoptuBa ce i/i3no/i3BaHe Ha xeiu-Ta6/iwua 
c K/iionoBe HM30BeTe m ctomhoctm 6poM cpeiuaHMfl. 3a copTupaHeTO Moxe 

Aa Ce M3n0^3Ba Array. Sort (...) . 

9. flaAeH e penHMK, komto npeAcraB/iflBa MacuB ot abomkm ctomhoctm - AyMa 
m 3HaneHwe. fla ce Hanniue nporpaMa, koato npeBe>KAa nopeAnua ot 
AyMM. MMa nv\ CMMCt^ Aa ce no/i3Ba xeuj-Ta6^nua? 

10. fla ce Hanniue K^ac compiexNiunber, komto npeACTaB^ABa KOMn/ieKCHO 
4mc^o c pea^Ha v\ MMarnHepHa 4acT ot Tun doiibie. fla ce Hanniue MeTOA, 
komto npneMa KaTO napaMeTbp MacuB ot KOMn/ieKCHM 4nc^a v\ Bptiua KaTO 
pe3y/iTaT KOMn^eKCHOTO 4mc^o, KoeTO ce cpeiua HaM-ro/iaM 6pow ntTM b 
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to3m MacuB. 3a ue/ua fla ce ki3no/i3Ba xeuj-Ta6/ikma, b koato 3a bcako 
KOMn^eKCHO nwcno ce na3M 6poaT Ha cpeiuaHMATa My. He 3a6paB*iMTe fla 
pea/ii/i3i/ipaTe npeflBapi/ue/iHO no noflxoflaiu Hani/m MeTOflMTe Equals (...) v\ 

GetHashCode ( ) Ha K/iaca ComplexNumber. 

M3no/i3BaHa JiiuepaTypa 

1. CBeT^MH HaKOB, MacuBM m KO^eKunn - http://www.nakov.com/dotnet/ 
lectures/Lecture-7-Arrays-and-Collections-vl.O.ppt 

2. MSDN Training, Programming with the Microsoft® .NET Framework (MOC 
2349B), Module 7: Strings, Arrays, and Collections 

3. Jeff Prosise, Programming Microsoft .NET Microsoft Press, 2002, ISBN 
0735613761 

4. Jeffrey Richter, Applied Microsoft .NET Framework Programming, Microsoft 
Press, 2002, ISBN 0735614229 

5. Joel Fugazzotto, C# Complete, Sybex Inc., ISBN 0782142036 

6. MSDN Library - http://msdn.microsoft.com 



#tfgpc 

Bt/irapcKa acounaunfl 
Ha paspaSoTMMLiMTe Ha cotfnyep 



www.devbg.org 



Et/irapcKa acounaunsq Ha pa3pa6oT4MUMTe Ha coc|DTyep 
(5APC) e HecronaHCKa opraHM3aunfl, koato noflnoMara npo- 
cJDecnoHa^HOTO pa3BMTne Ha 6"b^rapcKMTe coc|DTyepHM cneun- 
a/iwcn/i npe3 o6pa30BaTe^HM v\ Apyrn MHnunaTHBn. 

5APC pa6oTM 3a HacbpnaBaHe o6MAHaTa Ha onuT Me>Kfly pa3- 
pa6oT4MUMTe m 3a ycbBtpujeHCTBaHe Ha TexHkue 3HaHmi v\ 
yMeHMfl b 06/iacTra Ha npoeKTupaHeTO v\ pa3pa6oTKaTa Ha 
coc|DTyep. 

AcounaunflTa opraHM3npa cneukia/iki3kipaHki KOHCJDepeHUMM, 
ceMMHapn m KypcoBe 3a o6yneHwe no pa3pa6oTKa Ha coc|DTy- 
ep m coc|DTyepHM TexHO/iorww. 

5APC opraHM3npa cb3flaBaHeT0 Ha HaukiOHa/iHa aKaaeMna no 
pa3pa6oTKa Ha coc|3Tyep - yne6eH ueHTtp 3a npo<fceci/iOHa/i- 
Ha noAroTOBKa Ha coc|DTyepHM cneui/ia/ikic™. 



T/iaea 9. Cmmbojihm Hii3oee 

(Strings) 



Heo6xoflMMM 3HaHMn 

- 5a30BM no3HaHMfl 3a o6iuaTa cwcreMa OTTunoBe b .NET Framework 

- Ba30BM no3HaHMfl 3a e3MKa C# 

C-bfllapMOHMe 

- CTaHflaprbT Unicode 

- TkllTbT System. Char 

- CwMBO/lHM HM30Be. K/iaCbT System. String 

- Escaping noc/ieAOBaTe/iHOCTki 

- Ec|DeKTMBHO KOHCTpywpaHe Ha HM30Be 4pe3 K/iaca StringBuilder 

- OopMaTMpaiUM HM30Be 

- K/iaCbT Stringlnfo 

- MHTepHaukiOHa/iM3auMfl v\ Ky/iTypw 

- napcBaHe Ha nwc/ia v\ flaTM 

- KOAMpaiUM CxeMM V\ KOHBepTMpaHe. K/l a CbT System. Text. Encoding 

- KoAnpaHe Base64 

- Pa6oTa c Unicode bbb Visual Studio .NET 

B Ta3M TeMa ... 

B Ta3M TeMa me ce 3ano3HaeM c HanwHa Ha npeflcraBflHe Ha HM30BeTe b .NET 
Framework v\ c MeTOAHTe 3a pa6oTa c tax. IHe pa3r/ieAaMe iokbi/i KOAnpaiun 
cxeMM ce M3no^3BaT npn cbxpaHABaHe v\ npeHOC Ha TeKCTOBa MHCJDopMauMfl v\ 
KaK ce peiuaBa BtnpocbT c noApeA6aTa Ha 6ai/iTOBeTe. IHe ce cnpeM noApo6HO 
Ha pa3/ikmHMTe HanwHki 3a MaHwny/ikipaHe Ha HM30Be, npeAOcraBeHM hm ot 
FCL, KaKTO m Ha hakom npaKTwuecKki cbo6pa>KeHMfl npn pa6oTa c K/iacoBeTe, 
cnopeA peiuaBaHaTa 3aAana. IHe bmamm KaK HacTpoMKMTe 3a A^pxaBa v\ 
Ky/iTypa onpeAe/i^T BMAa Ha TeKcra, noKa3BaH Ha noTpe6nTe/iwTe, v\ KaK 
MOxeM p,a cJDopMaTupaMe M3X0Aa b neT/iMB v\ npweM/iMB bma. IHe ce 3ano3HaeM 
cbiuo m c HankiHkiTe 3a npeo6pa3yBaHe Ha bxoa ot noTpe6MTe/i*i ot TeKCT b 
o6eKT ot CTaHAapTeH Tun, c komto motom ziecHO p,a pa6oTMM. 
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CraHflap-rbT Unicode 



CTaHflaprbT Unicode nrpae mhoto cbiuecTBeHa ponn npn pa6oTaTa c TeKcr b 
noBeneTO cbBpeMeHHM cocpTyepHM n/iaTCpopMki. HeroBaTa MCTopua e Rbnra v\ 
MHTepecHa. Tom B"b3HMKBa b pe3y/iTaT ot ycw/iMATa 3a cb3AaBaHe Ha eAHHHa 
cucTeMa 3a npeAcraBAHe Ha bcmukm a36yKM v\ e3nun v\ ce Ha/iara Bee noBene 
KaTO yHMBepca^HO cpeACTBO 3a npeAcraBAHe Ha TeKCTOBa MHCpopMauna. 

ripeAM na ce 3ano3HaeM etc cpeACTBaTa Ha .NET Framework 3a pa6oTa etc 
cmmbo^hm HM30Be m TeKCT, me pa3r/ieAaMe Unicode CTaHAapTa, tbm ioto 
HM30BeTe b .NET Framework BtTpewHO ca 6a3npaHM Ha to3m craHAapT. 



B Hana/iOTO 6e ASCII 

B Hana/iHMTe toamhh ot pa3BMTneTO cm KOMmoTtpHaTa TexHMKa e cbcpeAO- 
TOneHa b CeBepHa AMepuKa. CocpTyeptT no TOBa BpeMe e 6m/i cb3AaBaH 3a 
no/i3BaHe npeAMMHO b aHMoe3M4HM cpeAM. TeKCTOBMTe ashhm ca 6m/im npeA- 
CTaBflHM npe3 ASCII v\nv\ EBCDIC cmmbo^m. 3a eAHH TaicbB cmmbo/i e HyxeH 1 
6aMT naMeT: 3a KOAHpaHeTO Ha ASCII cmmbo/i - 7 6kiTa, a 3a EBCDIC - 8 6nTa. 

riocreneHHO b ocraHa/iaTa nacr Ha CBeTa ce pa3pa6oTBaT Apyrn cwcreMM 3a 
ctxpaHflBaHe Ha cmmbo^m. B flnoHkia TOBa ca JIS cwMBO/iMTe, 3a pycKua e3MK 
ce Ha/iara KOI8 CTaHAaprbT, a MHAHMCKUTe e3nun ce npeAcraBAT c hako/iko 
ISCII CTaHAapTa. M36poeHMTe craHAap™ AecpMHupaT koaobm Ta6/ikiun c 
Abom4ho npeACTaBAHe Ha 6yKBMTe, uncppnTe v\ hakom Apyrn ci/imbo/im. 

Eto KaK M3Me>KAa KOAOBaTa Ta6/ikiua, AecpMHupaHa ot CTaHAapTa ASCII 
(American Standard Code for Information Interchange): 



00-25 


26-51 


52-77 


78-103 


104-127 


NUL 


SUB 


4 


N 


h 


SOH 


ESC 


5 





i 


STX 


FS 


6 


P 


J 


ETX 


GS 


7 


Q 


k 


EOT 


RS 


8 


R 


1 


ENQ 


US 


9 


S 


m 


ACK 


SP 




T 


n 


BEL 


! 


/ 


U 





BS 


II 


< 


V 


P 


HT 


# 


= 


w 


q 


LF 


$ 


> 


X 


r 


VT 


% 


? 


Y 


s 


FF 


& 


@ 


z 


t 


CR 


l 


A 


[ 


u 
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SO 


( 


B 


\ 


V 


SI 


) 


C 


] 


w 


DLE 


* 


D 


/\ 


X 


DC1 


+ 


E 




y 


DC2 


/ 


F 


* 


z 


DC3 


- 


G 


a 


{ 


DC4 




H 


b 


1 


NAK 


/ 


I 


c 


} 


SYN 





J 


d 


f\J 


ETB 


1 


K 


e 


DEL 


CAN 


2 


L 


f 




EM 


3 


M 


g 





ASCII AecJDMHupa 127 CkiMBO/ia v\ npeflcraBfl BceKM ottjix etc 7-6mtobo hmc/io. 

Te3M CMMBO/ll/ITe BK/lKDHBaT /laTMHCKMTe 6yKBM, UMCJDpMTe, HflKOkl HeCTO V\3UOI\- 

3BaHM 3Haun m HAKOM c/iy>Ke6HM cmmbo/im etc cneu.ua/iHO npeAHa3Ha4eHne. 
TbCi KaTO ASCII e 6m/i BtBefleH npeflu mhoto BpeMe, nacr ot cneu.ua/iHHTe 
cmmbo^m 3a 3ary6w/iki 3Hanem/ieTO cm. 

Unicode 

Unicode e npoeKT, komto MMa 3a ue/i fla 3aMecTM cbiuecTByBaiunTe cmmbo/ihm 
koaobm Ta6/ikmi/i. VonnMa nacr ot tax He ca Bceo6iuo npneTM, KoeTO cb3AaBa 
npo6/ieMki npn npeHOC Ha ashhm Me>Kfly pa3/iwnHw cpeAH h n^aTCJDopMM. 
BtnpeKM TexHu^ecKUTe TpyflHOCTM v\ Maiua6HOCTTa Ha npoeKTa, Unicode ce e 
Ha/io>KM/i KaTO CTaHAapT npn MHTepHau.MOHa/iM3au.i/mTa Ha coc|DTyepa. Tom cb- 
Atpwa w3K/iK>ni/iTe/iHO 6oraT Ha6op ot ci/imbo/ihi/i a6c|dmhmumm. Unicode e npneT 
m KaTO ocHOBa 3a npeflCTaBAHe Ha TeKcr b mhoto onepaunoHHM cucTeMM, 
n/iaTifcopMi/i m CTaHflapTM (XML, Java, .NET Framework v\ AP-)- 



CMMBO/iMTe b Unicode 

Unicode e craHflapT, npeflocTaBfliu yHMKa/ieH HOMep 3a BceKM eAHH 3HaK 
(6yKBM, MepoMnc|DM, MaTeMaTi/mecKki cmmbo/im m AP-) c ue/i yHMBepca/iHOcr 
npn cbxpaHABaHeTO mm b umfcpoB bma npn pa3/ii/mHi/i onepaunoHHM cucTeMM v\ 
e3MKOBM cpeAM. 

Bepcufl 4.0 Ha Unicode CTaHAapTa AecJDMHupa 6/iki30 100 000 cwMBO/ia v\ MO>Ke 
Aa noAA"bp>Ka HaA 1 mm/imoh pa3/innHw 3HaKa (npe3 KOM6nHaunfl ot cmmbo^m). 

CTaHAapTtT Unicode ce pa3BMBa nocroyiHHO noA KOHTpo/ia Ha Unicode kohcop- 
UnyMa ( www.unicode.org ) - Ao6aB*iT ce hobm cmmbo/im, yTB"bp>KAaBaT ce hobm 
cneuMCJDMKauMM v\ T. H. 

06nKHOBeHO Unicode ci/iMBO/iMTe ce 3anncBaT c "U + " v\ cbOTBeTHi/m HOMep b 
ujecTHaMceTM^eH bma. 
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-*vfc. HanpuMep ci/imbo/ivt "/imcto" Ha TpaAnunoHeH KMTaMCKM ce 3anncBa 



KaTO u+8449. ToBa ctOTBeTCTBa Ha fleceTM4HMfl HOMep 33865. 3a fla 



npeACTaBMM to3m cmmbo/i b cope koa Ha C# TpaoBa Aa w3no/i3BaMe 
iuecTHaMceTM4HMfl HOMep m Aa yKaxeM, ne TOBa e Unicode ci/imbo/i, npe3 
3annca "\u8449". CbmwflT cmmbo/i b e3MKa HTML ce 3anncBa KaTO &#x8449; 

V\S\V\ &#33865;. 

k fla pa3r/ieAaMe oiue eAHH npuMep 3a Unicode ci/imbo/i - My3kiKa/iHkiflT 

J^l 3HaK "HOTa LuecTHakiceTkiHa". CTaHAapTHO to3m cmmbo/i ce 3anncBa b 

• Unicode KaTO U+1D161, KoeTO cbOTBeTcma Ha AeceTi/mHi/m HOMep 

119137. B HTML MO>KeM othobo Aa M3no/i3BaMe ABa 3annca, CbOTBeTCTBaiun 

Ha LUeCTHaMCeTM4HMfl M AeCeTM4HMfl HOMep &#xldl61; M &#119137;. llpM 

3annca Ha to3m cmmbo/i b cope koa Ha C# ce i/i3no/i3Ba t. Hap. KOAOBa ABOMKa 
m cmmbo/ivt ce M3nncBa KaTO noc/ieAOBaTe/iHOcr ot ABe ujecTHaMceTM^Hn 

4MC/ia - "\uD834\uDD6l". 

YnoTpe6aTa Ha koaobm abomkm e Heo6xoAMMa npn ci/imbo/im, 4mmto Unicode 
HOMepa He MoraT Aa 6"bAaT KOAnpaHM caMO c 16 6kua. 06"bpHeTe BHMMaHne, 
ne Unicode noAA"bp>Ka HaA 500 000 cuMBO/ia, a b 16 6nTa MoraT Aa ce 3ann- 
ujaT caMO 65536 pa3/innHM ctomhoctm. 



KOflOBM flBOMKM 

3a Aa no/iyni/iM KOAOBaTa ABOMKa, cbOTBeTCTBama Ha AaAeH cmmbo/i, Tpa6Ba 
ot LuecTHaMceTMUHMH My Unicode HOMep Aa M3BaAHM 0x10000, cnep, KoeTO Aa 
npeo6pa3yBaMe no/iyneHaTa ctomhoct b abomuho hmc/io m Aa a pa3Ae/ii/iM Ha 
ABe nacri/i - BOAeiunTe 6 6nTa v\ ocraHa/ikiTe 10 6nTa. ritpBUTe 6 6nTa, othobo 
npeBptiuaMe b LuecmaMceTi/mHO ni/icno m kbm tax npn6aBAMe cneuwa/iHMfl 
Unicode HOMep u+dsoo. rioAo6Ha e npoueAypaTa v\ c BTopnTe 10 6nTa, ho TaM 
npn6aBAMe u+dcoo. M3B"bpujBaHeTO Ha Ta3M onepauna Btpxy cwMBO/ia HOTa 
ujecTHakiceTMHa e ki/uocrpkipaHO Ha c/ieAHaTa cpurypa: 



® 



U+1D161 (hex) 



1D161 

10000 

D161 



D161 (hex) — 



10 bits 
0000 110100 



10 bits 
0101100001 (bin) 



© 



© 






© + 34 (hex) ® + 161 (hex) 
D800 DCOO 



D834 



DD61 



\uD834 \uDD61 



rio3HaBaMKM Te3M npaBki/ia, ziecHO MO>KeM Aa onpeAe/ikiM p,anw AaAeHa wecr- 
HaMceTM^Ha ctomhoct ctOTBeTCTBa Ha Unicode HOMep v\nv\ e nacr ot KOAOBa 
ABOMKa, KaKTO m Aa cbo6pa3MM koa nacr ot KOAOBaTa ABOMKa npeACTaB^ABa. 
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KaTO npaBki/io no-necro M3no/i3BaHkiTe 3Haun b Unicode CTaHflapTa ce npefl- 
craBflT c eAHa iuecTHaMceT6MTOBa ctomhoct, a ocraHa/iMTe - c koaobm abomkm. 

rpacjDMHHM 3HdMM (rpacjDeMM) 

Tpac|DeMM ce HapwuaT bcmukm rpacJDMUHw 3Haun ot nucMeHOCTTa Ha pa3/ikinHMTe 
e3Mun, M3no/i3BaHM b noBewKaTa uMBM^M3aunfl - 6yKBM, umfcpw, MAeorpaMM, 
nyHKTyaunoHHM 3Haun, MaTeMaTwuecKM cmmbo/ii/i m t. h. 

He BCM4KM rpac^eMM MMaT cbom yHMKa/ieH HOMep b Unicode CTaHAapTa, 
3aiuoTO hakom rpac^eMM MoraT p,a ce npeAcraBAT KaTO KOM6nHaunfl ot 
hako/iko Apyrn. ToBa e HanpaBeHO c ue/i p,a ce HaMa/iw o6iunflT 6pow Ha 
Unicode CMMBO/iMTe. 

HanpuMep rpac|DeMaTa A ce npeAcraBa c Unicode HOMep u+004i, ho A (A c 
TO^Ka OTAO/iy) ce npeAcraBfl c noc/ieAOBaTe/iHOcrra u+004i, u+0323 ot 
Unicode HOMepa. ToBa ce A"b/i>KM Ha c|DaKTa, ne b Unicode MMa hakom cmmbo/im, 
komto He npeACTaB^ABaT caMOcroflTe/iHki 3Haun, a Aont/iBaT Apyrn cmmbo^m. 
TaKMBa ca HanpuMep yaapeHMATa, ropHaTa noA^epTaBaiua nepTMUKa, AO/iHaTa 
noA^epTaBaiua nepTMUKa v\ AP- 

rio-HaTaTtK, b ceKUMATa "KoAnpaiun cxeMn", me pa3r/ieAaMe noApo6HO koam- 
paiunTe cxeMM, noAA^pxaHM b .NET Framework, iokto m no KaKbB HanwH ce 
npeACTaBfl TeKCTOBaTa MHCJDopMaunflTa b naMeTTa. 

Tnm>T System. Char 

TuntT system. char b .NET Framework e CTOMHOcreH Tun v\ no3BO/i*iBa Cbxpa- 
HeHneTO Ha eAHa 16-6nTOBa Unicode ctomhoct. B e3MKa C# npuMMTHBHUAT 

TMn char e eKBklBa/ieHTeH Ha Tkina System. Char. 

B noBeneTO c/iynaw eAMH cmmbo/i Moxe p,a ce npeAcraBM c eAHa MHCTaHuna Ha 
Tuna char, ho TOBa He BMHarn e TaKa. B .NET Framework cwMBO/iMTe c 
Unicode HOMep, no-ro/iaM ot 65536, ce npeAcraBAT KaTO nocneAOBaTe/iHOcr 

OT ABe MHCTaHUMM Ha System. Char. 

Me to am 3a K/iacMcjDMKaMMfl Ha cviMBonvne 

TuntT System. Char npMTexaBa CTaTM^eH MeTOA GetUnicodeCategory(...) , 

komto Bptiua MHCJDopMaunfl 3a cbOTBeTHMfl 3HaK {p,anv\ e Ma/iKa 6yKBa, r/iaBHa 
6yKBa, cmmbo/1 3a Ba/iyTa, MaTeMaTwuecKM cmmbo/i m t.h.). OcraHa/iMTe MeTO- 
AM, c/iywemki 3a K/iacmfcwuwpaHeTO Ha CMMBO/ikiTe, ca p,ap,eHv\ b Ta6/ikiuaTa: 



MeTOfl 


OnkicaHkie 


IsLetter ( ) 


ripoBepKa p,anv\ 3HaicbT e 6yKBa (letter). ByKBM ca He 
caMO ^aTMHCKMTe a. . z, ho m 6yKBMTe ot Apyrn a36yKM, 
KaTO HanpuMep "t>", "s" m "w". 


IsDigit () 


Bptiua true aKO 3HaK"bT e umfcpa. 
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IsWhiteSpace ( ) 



Bptiua true aKO 3HaK"bT e 3a npa3HO Macro (kiHTepBa/i, 
Ta6y^aunfl, cmmbo/i 3a hob pefl v\ flp.). 



MeTOflMTe IsLetter ( ) , IsDigit(), IsSeparator ( ) M IsWhiteSpace ( ) Bp"b- 
LUaT ca pea/1 M3I/I pa HI/I npe3 BVrpeLUHO M3BklKBaHe Ha GetUnicodeCategory ( ) . 

MeTOflM 3a CMsma Ha perwcrbpa 

KOHBepTMpaHeTO Ha 3HaK K"bM MaBHM V\I\V\ Ma/IKM 6yKBM CTaBa 4pe3 M3BMK- 
BaHe Ha CTaTklUHklTe MeTOflkl Char . ToUpper ( ) V\ Char . ToLower ( ) . Pe3y/lTaTbT 

ot M3BMKBaHeTO Ha flBaTa MeTOfla 3aBncn ot MHCpopMaunflTa 3a Ky/iTypaTa. Ta 
MO>Ke fla 6"bfle noflafleHa ioto napaMerbp, a no no,qpa36i/ipaHe ce M3no/i3Ba 
TeKymaTa. Po/iflTa Ha Ky/uypaTa me 6"bfle AncKyTupaHa Ma/iKO no-HaTarbK. 

Cmmbo/ihm HM30Be b .NET Framework 

B .NET Framework cwMBO/iHHTe HM30Be (strings) npeflcraB/uiBaT nocneflOBa- 
Te/iHOCT ot Unicode 3Haun, 3anncaHM b KOfli/ipaHe UTF-16. ToBa no3BO/i*iBa Ha 
nporpaMMCTMTe c zieKOTa fla M3no/i3BaT b CBOMTe npn^OKeHna eAHOBpeMeHHO 

pa3^M4HM e3MUM. 

3a CMMBO^HMTe HM30Be B .NET Ce M3nO/13Ba CMCTeMHklflT TMn System. String. 

Tom n pefl era B/iflBa Hen3MeHMMa (immutable) nocneflOBaTe/iHOcr ot cmmbo^m 

(MHCTaHUMM Ha System. Char). 

KaKTO BCM4KM TkinoBe b .NET Framework, TaKa v\ system, string e HacneflHkiK 

Ha System. Object. TkintT System. String e pecpepeHTeH M HerOBMTe MHCTaH- 

\\v\v\ ce ctxpaHflBaT b flMHaMMUHaTa naMeT. Tom e o6e3onaceH 3a mhoto- 
HMUJKOBO M3n"b^HeHkie. 

B e3MKa C# TuntT system. string MO>Ke fla ce M3nncBa ctKpaTeHO npe3 
HeroBMfl nceBAOHMM, 3ana3eHaTa AyMa string: 



string s = "HflMa 6wpa!"; 



riOpaAM npM4MHM, CB"bp3aHM C npOM3BOflMTe^HOCTTa, apxnTeKTMTe Ha .NET 

Framework ca i/iHTerpi/ipa/iki ci/iMBO/iHMTe HM30Be tacho c CLR. 

BeAH"b>K cb3AafleHM MHCTaHunnTe Ha Ti/ma string He MoraT noBene fla 6"bflaT 
npoMeHAHM. ripn Hy>KAa ot npoMHHa Ha cmmbo/ihi/i HM30Be b xoAa Ha nporpa- 
MaTa, Ta3M oco6eHOCT MO>Ke fla flOBefle ao HaMa/ieHa npoi/i3BOflkiTe/iHOcr. 3a 
cnpaBAHe c to3m npo6/ieM npn flMHaMM4Ha o6pa6oTKa Ha ci/imbo/ihi/i HM30Be ce 

kl3nO/13Ba K/iaCbT System. Text. StringBuilder, Ha KOMTO Lfle ce CnpeM Ma/IKO 
nO-K"bCHO. 

CMMBO/iHMTe HM30Be m naMeira 

ripi/i pa6oTa c MeTOflM, komto MOflncpnunpaT CMMBO/iHMTe HM30Be, Hue He 
npoMeHAMe caMna CMMBO/ieH hm3, a cb3flaBaMe hob, b komto 6nBaT OTpa3eHM 
npoMeHMTe. 
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HeKa fla pa3r/ieAaMe cj\ep,Hv\9\ npuMepeH koa, komto fleMOHCTpupa pa6oTaTa 

C"bC CklMBO/lHM HM30Be: 



static void Main ( ) 

{ 

string s = "H3Ma 6wpa!"; 

string s2 = s; 

s = "floKapaxa 6wpa!"; 

s += " ... vl TpesBM HaMa. " ; 

Console .WriteLine ( "s = {0}", s ) ; 

Console. WriteLine ("s2 = {0}", s2); 
} 



B Hana/iOTO AecJDMHupaMe npoMeH/ikiBa s ot pec|DepeHTHMfl Tkin system, string, 
ioto eflHOBpeMeHHO c TOBa v\ 3aAaBaMe ctomhoct "HaMa 6npa!": 



string s = "HflMa 6wpa!"; 



B T03i/i cnynai/i s e yKa3aTe/i (pedpepeHnwa) , komto cohm kbm onpefle/iei-io 
MflCTO b AHHaMM^HaTa naMeT, icbfleTO e 3anncaHa CTOMHOCTTa "H^Ma 6npa!". 







"HsaMa 6wpa ! " 







Ha c/ieflBamkifl pefl cb3AaBaMe btopm CMMBO/ieH hm3, komto kiHkmkia/iki3kipaMe 

CbC CTOMHOCTTa Ha ntpBua: 



string s2 = s; 



B to3m c/iynaw Bene MMaMe RBa yKa3aTe/isi (s v\ s2), komto conaT kbm ep,HO v\ 
Cbu\o Macro b naMerra: 




"HHMa 6wpa ! " 



s2 



ripn TpeTOTO flewcTBue 3aflaBaMe HOBa ctomhoct 3a s, npn KoeTO ce cb3flaBa 
hob o6eKT b flMHaMM4HaTa naMeT: 



"floKapaxa 6wpa!"; 



C/ieA M3n"b^HeHneTO Ha to3m peA s cbAtpwa yKa3aTe/i, komto cohm kbm Apyro 
MflCTO b naMerra, 3aiuoTO CTOMHOcrra e npoMeHeHa: 



s2 




"HsiMa 6npa ! " 



"floKapaxa 6npa ! " 
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C/ieflBa AO/ienBaHe Ha HM3a " ... v\ Tpe3BM HflMa." kbm croMHOCTTa Ha HM3a s: 



M Tpe3BM H3Ma. 



noHe>Ke HM30BeTe b .NET Framework ca Hen3MeHMMn, Ta3M onepauna cb3flaBa 
hob o6eKT b AHHaMkinHaTa naMeT v\ 3anncBa b Hero pe3y/iTaTa ot AO/ienBa- 
HeTO. CrapaTa ctomhoct Ha s ocTaBa b AHHaMkmHaTa naMeT KaTO Hepecpepn- 
paH ot HMKoro o6eKT, komto me 6"bfle ocBo6ofleH npn cneABamoTO nonwcrBaHe 
Ha naMeiTa: 



s2 




"HsiMa 6npa ! " 




"floKapaxa 6npa ! " 




"floKapaxa 6npa ! . . 


. M TpGSBH HHMa . " 



K/iaci>T System. String 

K/iacbT system. string e ocHOBono/iaram 3a pa6oTaTa etc cmmbo/ihm HM30Be 
b .NET Framework. HeKa ce 3ano3HaeM b Rejawnw c no-Ba>KHMTe MeTOAM h 

CBOMCTBa Ha System. String. 



npaBM/ia 3a cpaBHemie Ha cmmbo/ihm HH3oee 

MeTOflMTe m CBOMCTBaTa Ha K/iaca system. string MoraT fla 6"bflaT pa3Ae/ieHi/i 
Ha ni/icneHki v\ /leKCMKorpacpCKM. Hwc/ieHMTe MeTOAH, M3n"b/iHflBaHM Btpxy cmm- 
BO/ieH hm3, AewcTBaT Btpxy MHAeKca (nopeAHMfl HOMep b HM3a) Ha BceKM 
3HaK. /leKCMKorpacpCKMTe onepaunn AewcTBaT Btpxy CTOMHOcrra Ha HM3a, 
cbo6pa3HO M36paHaTa Ky/iTypa, cpopMaTupaHe v\ npaBM/ia 3a napcBaHe. 

Mhoto ot nwc/ieHMTe m zieKCkiKorpacpCKi/iTe onepaunn ce 6a3npaT Ha npaBM- 
/iaTa 3a copTupaHe. .NET Framework noAtpwa npaBM/ia 3a copTupaHe no 
AyMa, hm3 m nocneAOBaTe/iHOCT Ha Unicode CMMBO/ii/iTe. 

CopTupaHeTO Ha AyMM (word sorting) e nyBCTBkiTe/iHO kbm Ky/iTypaTa zieKCw- 
KorpacpCKO cpaBHeHne Ha HM30Be. Ha Unicode CMMBO/ikiTe, komto He ca 6yKBM 
v\nv\ uncppn, ce npunncBa onpeAe/ieHa ctomhoct - Ter/io. HanpuMep CMMBO/itT 
Tupe "-" MO>Ke p.a MMa Hy/ieBO TeMO, TaKa <Ae HM30BeTe "coop" v\ "co-op" Aa 
6"bAaT paBHM. TaKa ABa HM3a MoraT Aa 6"bAaT /lorwuecKki paBHM, Aopn v\ 
3HaKOBMTe mm noc/ieAOBaTe/iHOc™ Aa He ca eAHaKBM. HanpuMep aKO i/i3no/i- 
3BaMe HeMCKa Ky/iTypa, HM30BeTe "StraBe" v\ "Strasse" me ca eKBi/iBa/ieHTHM. 

CopTupaHeTO Ha HM30Be (string sorting) no ctiuecTBO e ctiuoTO KaTO copTM- 
paHeTO no AyMM, c v\3Ki\\o^euv\e Ha cpaicra, ne bcmukm He6yKBeHM v\ Heuncp- 

peHM CMMBO/1M npeAXO>KAaT BCM4KM OCTaHa/ll/l. 
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ripn copTupaHeTO no nocneAOBaTe/iHOcr Ha Unicode CMMBO/ii/iTe (ordinal 
sorting) flBa HM3a ce cpaBH^BaT no nwc/ieHaTa ctomhoct (nopeflHua HOMep b 
Unicode craHAapTa) Ha BceKM ci/imbo/i b HM3a. 

npoueflypnTe 3a cpaBHeHne v\ npoueflypnTe 3a TbpceHe b HM30Be no nofl- 
pa36npaHe ca nyBCTBkiTe/iHki kbm MaBHM m Ma/iKki 6yKBM. Te M3no/i3BaT Ky/iTy- 
paTa, acounnpaHa kbm TeKymaTa HMUJKa, ocBeH aKO M3pn4HO He e yKa3aHa 

APyra. riO AeCJDklHMUMfl BCeKM CMMBO/ieH HM3, BK/lK)HMTe/lHO m npa3HMAT (""), e 

no-ro/iflM ot CTOMHOCTTa null, ripn cpaBHeHne Ha ABe ctomhoctm null, Te ce 
cnwTaT 3a paBHM. 

npi/i cucTeMM, b komto ce M3no/i3Ba KpnTM4HO 3a ci/irypHOcrra cpaBHeHkie Ha 
HM30Be, Tpa6Ba Aa ce M36epe noAxoA, npn komto Ky/iTypaTa He 3acrpaujaBa 
KopeKTHMfl pe3y/iTaT ot cpaBHeHneTO. TpeiuKa 6m Mor/ia Aa ce no/iynw, KoraTO 
TeKymaTa Ky/iTypa Ha noTpe6wTe/ifl e pa3/ii/mHa ot Ta3M Ha npw/io>KeHi/ieTO. 
PeiueHne Ha npo6/ieMa e ynoTpe6aTa Ha MHBapnaHTHa Ky/iTypa (Ha koato me 
ce cnpeM noApo6HO cnep, Ma/iKo). 

flo6pa npaKTMKa e Aa ce i/i3no/i3Ba MHBapnaHTHa Ky/iTypa 3a ctxpaHeHne Ha 
AaHHM, komto He ce M3Be>KAaT AnpeKTHO Ha noTpe6nTe^fl. flaHHM 3a Ba/iyTa v\ 
AaTM MoraT Aa ce cbxpaHHBaT c MHBapnaHTHa Ky/iTypa v\ npn BM3ya/iM3M- 
paHeTO mm b npi/i/io>KeHi/ieTO Aa 6"bAaT cJDopMaTupaHM no noAxoA^iu HanwH. 
TaKa HJiMa Aa MMa HecbOTBeTCTBua npn ki3n"b/iHeHkieTO Ha nporpaMaTa ot 
noTpe6nTe^n c pa3/innHw HacTpowKM Ha Ky/iTypaTa. 

Me to am vx ceoMCTBa Ha System. String 

no-Ba>KHMTe CBOMCTBa Ha K/iaca 3a pa6oTa c HM30Be ca Length, KoeTO Bptiua 
6poa Ha cuMBO^MTe b MHCTaHUMATa Ha HM3a, m chars [int], KoeTO Bptiua 
cwMBO/ia Ha 3aAaAeHa no3nunfl b HM3a. B C# BMecTO cbomctboto chars [int] 
ce M3no^3Ba 3a MHAeKcaTop Ha HM3a this [int], komto cbiuo Bptiua ci/iMBO/ia 
Ha 3aAaAeHaTa no3nunfl. 



& 



MHfleKCMpaHeTO Ha cmmbo/imtg b HM30BeTe b .NET Framework 
3anoHBa ot 0. n-bpBmjT cmmbo/1 b flafleH hm3 s ce HaMiipa Ha 
no3ML(iin 0, a nocneflHMflT - Ha no3HMna s.Length-i. 



MeTOAM 3a cpaBHeHHe Ha HM30Be 

3a cpaBHeHne Ha HM30Be ce w3no/i3Ba MeTOAtT compare (...) , komto e npeAe- 
cJDMHupaH c pa3^M4HM no 6pow m/m/im Tun napaMeTpn. ripn compare (...) cpaB- 
HeHneTO Ha HM30BeTe e /ieKCWKorpac|DCKO, KaTO ce B3MMa npeABMA TeKymaTa 
Ky/iTypaTa. KaTO napaMeTbp MO>Ke Aa 6"bAe 3aAaAeHa cneuw^kinHa Ky/iTypa 
v\nv\ MHBapnaHTHOCT cnpaMO Ky/iTypaTa. Ako ue/iTa Ha cpaBHeHneTO e Aa 
6"bAaT copTupaHM HM30Be, to Tpa6Ba Aa yKaweM Aa ce npaBM pa3/iMKa Me>KAy 

Ma/IKM M MaBHM 6yKBM. B npOTMBeH C/iynaM ABa HM3a, C"bA"bp>KaiUM CbOTBeTHO 

Ma/iKa m MaBHa 6yKBa, ce cnwTaT 3a paBHM v\ npn bchko ki3n"b/iHeHkie Ha 
nporpaMaTa HM30BeTe MoraT Aa 6tAaT copTupaHM b pa3^M4eH peA- 



372 nporpaMnpaHe 3a .NET Framework 

3a pa3/lklKa OT MeTOAa Compare (...) , CTaTMUHMflT MeTOA CompareOrdinal (...) He 

OT4MTa Ky/uypaTa. ripn Hero ce cpaBH^BaT caMO Unicode CTOMHOCTMTe v\ tom 
Bptiua paBeHCTBO, aKO ABaTa HM3a cwvbpwaT eAHa v\ cbiua nocneAOBaTe/iHOcr 
ot 3Haun. TtM KaTO Ma^KMTe m MaBHMTe 6yKBM MMaT pa3^M4HM Unicode 

CTOMHOCTM, TO CompareOrdinal (... ) e HyBCTBMTe/ieH K"bM pa3/lMKa B HM30BeTe, 

A"b/i>Kama ce Ha Ma/iKM v\ r/iaBHM 6yKBM. 

MeTOAMTe Compare (... ) M CompareOrdinal (... ) BptluaT nO/10>KMTe/lHO, OTpnua- 
Te/iHO nkicno v\nv\ b 3aBMCMMOCT p,anw ntpBMflT apryMeHT e CbOTBeTHO no- 
hd/iam, no-Ma/itK v\nv\ paBeH Ha BTopna. Eto eAMH npuMep, komto M/iK>crpMpa 
^eKCMKorpacpCKO cpaBHeHne Ha HM30Be: 



string si = ".NET 


Framework" ; 




string s2 = ".NET 


Platform"; 




int compareResult 


= String. Compare ( si, s2); 




Console . WriteLine 


compareResult); // Prints 


-1 



B npuMepa He e yi<a3aHO KaKBO Ky/iTypa p,a 6"bAe M3no/i3BaHa, 3apaAM KoeTO 
ce noApa36npa TeKyiuaTa. 

flpyr MeTOA 3a cpaBHeHne Ha HM30Be e Equals (...). ripeAn Aa M3B"bpiuM 
cpaBHeHneTO Ha ABa HM3a npe3 BvrpeiuHO M3BMKBaHe Ha MeTOAtT 
CompareOrdinal (...) , to3m MeTOA npoBepyiBa pecpepeHUMMTe Ha ABaTa HM3a. 
Ako pecpepeHUMMTe conaT kbm eAMH m cbiu o6eKT b naMerra, Equals (...) 
Bptiua true 6e3 Aa npaBM no-HaTaTbiuHa npoBepKa. ToBa npaBM MeTOAtT 
M3K^K)4MTe^HO 6tp3 npM M3no/i3BaHe Ha MHTepHMpaHe Ha HM30Be, c KoeTO me 
ce 3ano3HaeM no-K"bCHO. 

MeTOAtT Equals (...) MO>Ke Aa 6"bAe M3BMKBaH c pa3/iMneH TMn m 6poM napa- 
MeTpM. Tom npMeMa eAMH v\nv\ ABa napaMeTbpa, komto MoraT Aa 6"bAaT HM30Be, 
npoM3BO^eH o6eKT v\nv\ MHcraHUMfl Ha K/iaca stringBuiider (komto iue pa3- 
r/ieAaMe cneA Ma/iKo). 

OcBeH MeTOAMTe 3a cpaBHeHMe Ha HM30Be ce M3no/i3BaT m onepaTopMTe == m 
• =. flBaTa onepaTopa ca MMn/ieMeHTMpaHM Ha 6a3aTa Ha MeTOAa Equals (...) Ha 

System. String M Ca HyBCTBMTe/lHM K"bM Ma/1KM M M8BHM 6yKBM. 

PbpceHe Ha CbBnaaeHmi b Hana/iOTO m b Kpan 

startswith(...) m Endswith (...) ca MeTOAM, komto npoBep^BaT Aa/iM AaAeHaTa 
MHCTaHUMfl Ha K/iaca string 3anonBa v\nv\ 3aB"bpujBa etc 3aAaAeHMfl KaTO 
napaMeTbp hm3. startswith(...) Bptiua true, aKO 3aAaAeHMAT hm3 ce cpeiua b 
Hana/iOTO Ha MHCTaHUM^Ta m/im aKO CMe 3ap,anv\ npa3eH hm3, m false b 
npoTMBeH cnynaki. Endswith(...) Bptiua true, aKO MHCTaHUM^Ta Ha o6eKTa ot 
K/iaca system, string 3aB"bpwBa etc 3aAaAeHMfl KaTO napaMeTbp hm3 m/im aKO 
CMe 3aAa/iM npa3eH hm3. 3a ue/iTa MeTOAtT cpaBH^Ba napaMeTbpa c noAHM3, 
M3B/ieneH ot Kpaa Ha TeKyiuaTa MHCTaHUMa etc ctiuaTa A"b/i>KMHa, KaTO napa- 
MeTbpa. M ABaTa MeTOAa M3BtpujBaT TbpceHe Ha AyMa (word search), M3no/i- 
3BaMKM TeKyiuaTa Ky/iTypa m ca nyBCTBMTe/iHM kbm Ma/iKM m r/iaBHH 6yKBM. 
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Pa6oTa c HM30Be - npocT npiiMep 

C^eflHMAT npuMepeH koa ki/uocrpkipa MHfleKCupaHe Ha hm3, cnenBaHe Ha hm- 
30Be m cpaBHABaHe Ha HM30Be c onepaTop, KaKTO v\ MeTOfla startswith(...) : 



static void Main ( ) 

{ 

string s = "Hfliia 6wpa!"; 

for (int i=0; i<s. Length; i++) 

{ 



Console. WriteLine ("s [{ 0} ] = {!}", i, s[i] 



) 



string s2 = "HflMa " + "6wpa!"; 
if (s == s2) // true 

{ 

// Both strings have equal values 
Console .WriteLine ( "s == s2"); 



if (s.StartsWith ("HflMa") ) // true 

{ 

Console .WriteLine ( "HflMa, ho me flOKapaT! ") 



Eto pe3y/iTaTa ot ki3n"b/iHeHweTO Ha npuMepa: 



^ "c:\temp\StringsDemo\bin\Debug\StringsDemo.exe" 1 


x| 


s[0] = H 


■* 


s[l] = a 




s[2] = M 




s[3] = a 




s[4] = 




s[51 = 6 




s[6] = H 




s[71 = p 




s[8] = a 




s[9] = ! 




s == s2 




HflMa, ho me aoKapaT* 




Press any key to continue^ 




|<l 1 
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l/l3BsiimaHe Ha noAHM3 

3a M3B^M4aHe Ha noflHM3 b K/iaca system. string e npeflBMAeH MeTOfl 
substring^.) . Tom Mowe p,a 6"bAe M3BMKaH c eAMH v\i\v\ ABa napaMeTbpa ot 
Tkin int32, komto 3aAaBaT ctOTBeTHO Hana/iOTO m A"b/i>KMHaTa Ha noAHM3a. Ako 
noAaAeHMAT Hana/ieH mhaskc e paBeH Ha At/iwi/maTa Ha HM3a v\ BTopi/mT 
napaMerbp e v\nv\ ziwncBa, to BtpHaTMAT noAHM3 me e npa3eH. Ako 
napaMerbptT, yKa3Baiu Hana/iOTO, e no-Ma/i"bK ot v\nv\ no-ro/iHM ot At/i- 

>KMHaTa Ha Hkl3a, ce nO/iynaBa M3K/lK)neHkie ArgumentOutOfRangeException. 

ToBa M3K^K)4eHne me no/iynwM v\ aKO noAaAeHaTa At>/i>KkiHa e no-ro/iaMa ot 
A"b^>KMHaTa Ha HM3a. Othobo me HanoMHMM, ne MHAeKCupaHeTO Ha ci/iMBO/iMTe 
b HM3a 3anonBa ot 0. 

TtpceHe B HM3 

MeTOAtT indexof (...) Bptiua no3MunflTa Ha ntpBOTO cpeiuaHe Ha noconeHwsi 
KaTO napaMeTtp hm3 b TeKyiuna hm3. Ako HM3"bT He 6"bAe otkpmt, BtpHaTaTa 
ctomhoct e -l. To3M MeTOA c"biuo e npeAecpMHupaH no curHaTypa v\ Moxe p,a 
npneMe KaTO napaMeTbp string v\i\v\ char o6eKT 3a TbpceHe. Moxe p,a 6"bAe 
3aAaAeHa v\ cneuwcpkinHa o6/iacr ot HM3a, b koato pja ce Tbpcw 3aAaAeHna 
noAHM3 v\nv\ cmmbo/i. CpaBHeHneTO npn TbpceHe Ha noAHM3a e nyBCTBMTe/iHO 
KtM Ma/iKM m MaBHM 6yKBM, ho e HenyBCTBMTe/iHO KtM Ky/iTypaTa. 

AHa/iorn^HO MeTOAtT Lastindexof (...) Bptiua no3MunflTa Ha nocneAHOTO cpe- 
iuaHe Ha 3aAaAeHMfl hm3 b hm30bma o6eKT v\nv\ -l aKO HflMa cbBnaAeHwe. 

"TbpceHe b HM30Be - npMMep 

3a Aa w/uocrpi/ipaMe TbpceHeTO b HM30Be, me AaAeM 3a npuMep cj\ep,uv\s\ koa, 
noKa3Baiu AewcTBueTO Ha MeTOAMTe substring (...) v\ indexof (...) : 



string s = "HflMa 6wpa!"; 




string beer = s . Substring ( 5, 4); // 


beer = "6npa" 


Console . WriteLine ( 




"\"{0}\". Substring^, 4) is \"{1}\ 


" . " , s, beer) ; 


// Result: "HflMa 6npa !". Substring ( 5 


,4) is "6npa". 


int beerlndex = s . IndexOf ( "6wpa" ) ; 


// 5 


Console .WriteLine ( 




"The index of \"{0}\" in \"{1}\" 


is {2}.", 


"6npa", s, beerlndex); 




// Result: The index of "6wpa" in " 


HflMa 6wpa ! " is 5. 


int vodkalndex = s . IndexOf ( "BOflKa" ) 


; // -1 


Console .WriteLine ( 




"The index of \"{0}\" in \"{1}\" 


is {2}.", 


"BOflKa", s, vodkalndex); 




// Result: The index of "BOflKa" in 


"HflMa 6wpa ! " is -1. 
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Pa3AesisiHe m c/ienBaHe Ha HM30Be 



3a pa3fle/isiHe v\ c/ienBaHe Ha HM30Be b K/iaca system. string ca npeflBMfleHM 
hhko/iko MeTOAa. MeTOAtT split (...) pa3Ae/ia hm30bma o6eKT Ha MHO>KecTBO 
ot noAHM30Be no 3aAaAeH KaTO napaMerbp MacuB ot pa3Ae/iMTe/iHi/i cmmbo/im. 

riOAHM30BeTe Ce BptlUaT B MaCMB OT HI/l30Be (stringf]). 

MeTOAtT Join(...) Ha K/iaca string c/iy>KM 3a c/ienBaHe Ha HM30Be. ripn 
3aAaAeH pa3Ae/ii/iTe/i v\ MacuB ot HM30Be, tom cb3AaBa eAMH o6eAHHeH hm3, 
KaTO Me>KAy e/ieMeHTMTe ot MacuBa nocraBki pa3Ae/iMTe/ifl. 

floniD/iHMTe/iHM pecypcM npw BM3yasiM3auiMn Ha HM30Be 

ripn BM3ya^M3npaHe Ha HM30Be b .NET necro ce M3no/i3Ba MeTOAtT 

Format (...) . TOM 3aMeCTBa BCeKM CJDOpMaTMpaiU MAeHTMC|DMKaTOp B HM3a CbC 

CTOMHOCTMTe Ha noconeHi/iTe o6eKTM. 1/lMa b"B3mo>khoct 3a nocraBAHe Ha 
hhko/iko cJDopMaTupaiun MAeHTnc|DMKaTopa, KaKTO m 3aAaBaHe Ha cneuwfcwuHa 
Ky/iTypa 3a Bki3ya/iki3aunflTa Ha CTOMHOCTMTe. Ha cJDopMaTupaiunTe HM30Be me 
ce cnpeM b p,ejdtv\j\v\ cnep, Ma/iKO. 

3a noApaBHABaHe Ha HM30Be npn BH3ya/iM3aunfl ce ki3no/i3BaT MeTOAHTe 

PadLeft(...) M PadRight (...) . PadLef t ( ... ) nOApaBHflBa HM3a KaTO OT/lflBO 

ocTaBfl noco4eHMfl 6pow npa3HM Mecra mii/i Apyr 3aAaAeH Unicode cmmbo/i. 
AHa/iori/mHO PadRight (... ) BM3ya/iM3i/ipa HM3a KaTO ocraBfl otaacho 3aAaAeH 
6poki npa3HM MecTa v\nv\ 3aAaAeHna cmmbo/i. 

Pa3Aesi$iHe, cnenBaHe m BM3ya/iH3auHn Ha HM30Be - npuMep 

C/ieA KaTO ce 3ano3HaxMe c MeTOAMTe split (...), Join(...) v\ Format (...) me 
M3no^3BaMe c/ieAHi/m npnMep, 3a p,a AeMOHCTpupaMe pa6oTaTa c tax: 



string wisdom = " 

string [] words = 
foreach (string w 

{ 

if (w != "") 

{ 

Console . Wr 

} 


ne r r r bp njieT 
'npenjiMTa . 
wisdom. Spl 
in words) 


njieTe, 
noflnpw, 

Lt(' ', 


npe3 Tpw 

IleTpe, 
it ii 

r r 


nptTa " 
njieTa ! " ; 
, ' ! ' ) ; 


+ 












ite("{0} " 


, w) ; 








} 
Console . WriteLine 
// Result: ne r r r bp 
njieTa 


0; 

njieT njieTe 


npes Tpw nptTa 


npenjiMTa 


IloflnpM IleTpe 


string [] drinks = 
string wordsList 
Console .WriteLine 
// Result: OcTaHa 


{"6npa", "paKHfl", 
= String. Join (", " 
("OcTaHa caMo: {0} 

caMo: 6npa, paKMfl 


"bmho" , 
, drinks 
. " , wore 

, BMHO, 


"BOflKa" 

); 

sList ) ; 

BOflKa . 


}; 


string nonsense = 


String . Format ( 
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"floKa3aHO e, ye {0} + {1} = {2}, ho caMO npw " + 
"flOCTaTMHO rojieMM ctohhoctm Ha {3}.", 2, 2, 5, 2) 

Console . WriteLine (nonsense) ; 

// Result: floKa3aHO e, ye 2 + 2 = 5, ho caMO npw socTaTMHO 

rojieMM ctohhoctm Ha 2 . 

string f ormattedDate = String . Format ( 

"flHec e { :d.MM. yyyy} r.", DateTime . Now) ; 
Console .WriteLine ( f ormattedDate) ; 
// Result: flHec e 2.08.2004 r. 

const int SIZE = 15; 

string f ormattedName = "Bail MBaH" . PadLef t (SIZE, ' '); 

string formattedSum = "131.7 jtb .". PadLef t (SIZE, ' ' ) ; 

Console .WriteLine ( "BameTO MMe : {0}", f ormattedName) ; 

Console .WriteLine ( "Bwe fltjracMTe: {0}", formattedSum); 

// Result: 

// BaiueTO MMe : Baw MBaH 

// Bwe H^jracMTe: 000000131.7 jtb. 



noHe>Ke b npuMepa He e yKa3aHa Ky/iTypa npn cpopMaTupaHeTO Ha flaTaTa, ce 
ki3no/i3Ba Ky/iTypaTa no no,qpa36kipaHe, b c/iynaa 6"b/irapcKaTa Ky/iTypa. 

MoAncJjniJiMpaHe Ha HM30Be 

K/iacbT system. string npnTe>KaBa m HAKOM MeTOflM 3a MOflMCpMKaunfl Ha hm- 
30Be. KaKTO cnoMeHaxMe, CTOMHOCTra Ha o6eKT ot Tun string e HenpoMe- 
H^eMa m 3aTOBa bcmukm Te3M MeTOflki boaat ao cb3AaBaHe Ha hob o6eKT, b 

KOMTO BptlUaT MOAMCpMUMpaHMflT HM3. M3nO/13BaHeTO Ha Te3M MeTOflM e noflxo- 

flfliuo npn Hana/iHaTa i/iHkmkia/iki3aukifl Ha hm30b o6eKT, ho He e npenoptuw- 
Te/iHO fla ce M3no/i3BaT MHoroKpaTHO b umkb/i, 3aiuoTO TOBa me HaMa/iw 3Ha- 

HMTe/lHO npOM3BOflMTe^HOCTTa. 

MeTOfltT Trim(...) npeMaxBa 3aflafleHMTe ci/imbo/im ot Hana/iOTO v\ Kpaa Ha 
HM3a. M3BMKaH 6e3 napaMeTtp MeTOfltT npeMaxBa npa3HMTe MecTa b Hana/iOTO 
m Kpaa Ha HM3a. ripeflecpuHnpaHMflT MeTOfl MO>Ke fla 6"bfle M3BMKaH c rpyna ot 
cmmbo/im, komto fla 6"bflaT npeMaxHa™. 

MeTOflMTe 3a CMAHa Ha r/iaBHki c Ma/iKi/i 6yKBM v\ o6paTHO ca ToLowerO v\ 
ToUpperO . 3a ue/iTa Te ki3no/i3BaT TeKymaTa Ky/iTypa, aKO He 6tfle 3aflafleHa 
M3pn4HO flpyra. 

3a BMtKBaHe Ha hm3 b hm30bma o6eKT ce M3no/i3Ba MeTOfltT insert(...). KaTO 
napaMeTpn My ce 3aflaBaT no3nunflTa b hm30bma o6eKT, KtfleTO fla 6tfle 
BMtKHaT noflHM3, m noflHM3a, komto fla 6"bfle BMtKHaT. rpeujKM B"b3HMKBaT npi/i 
M3nt^HeHne Ha C# koa aKO e 3aflafleH null KaTO noflHM3 3a BMtKBaHe i/i/ii/i 
no3MunflTa 3a BMtKBaHe e M3BtH rpaHMUMTe Ha hm30bma o6eKT. 

K/iacbT system. string npefl/iara m MeTOfl 3a npeMaxBaHe Ha 3aflafleH 6pow 
cmmbo/im ot yKa3aHa no3kmi/m b hm30bma o6eKT. ToBa CTaBa c MeTOfla 
Remove(...). flpn pa6oTa c T03M MeTOfl Tpa6Ba fla BHMMaBaMe napaMeTpnTe fla 
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He M3/lkl3aT M3B"bH fl"b^>KMHaTa Ha HM30BI/lfl 06eKT, 3aiUOTO TOBa BOflkl flO 
B"b3HMKBaHe Ha M3K^K)4eHMe. 

MeTOfltT Replace (...) cny>Kki 3a 3aMecTBaHe Ha 3afla,qeH hm3 etc 3afla,qeH flpyr 
hm3. ToBa 3aMecTBaHe ce M3B"bpujBa npn bcako cpeiuaHe Ha noflafleHkisi ioto 
napaMeTtp hm3 b hm30bma o6eKT. 

MoAn4)MiJiMpaHe Ha HH30Be - npuMep 

IHe M^KDCTpupaMe pa60TaTa C MeTOflklTe Trim (...), ToUpperO, Insert (...), 
Remove(...) M Replace (...) npe3 C/ieflHklfl npMMep: 



string example = 


", MeHTa, MacTHKa, kohhk."; 




string trimmed = 


example . Trim ( ' , ' , ' . ' , ' ' ) ; 




Console . WriteLine 


(trimmed) ; 




// Result: MeHTa, 


MaCTMKa, KOHHK 




String upDemo = t 


rimmed . ToUpper ( ) ; 




Console .WriteLine 


(upDemo) ; 




// Result: MEHTA, 


MACTMKA, KOHHK 




string insertDemo 


= upDemo . Insert ( 7 , "603a, "); 




Console .WriteLine 


(insertDemo) ; 




// Result: MEHTA, 


603a, MACTMKA, KOHHK 




string removeDemo 


= insertDemo . Remove ( 11, 9 ) ; 




Console .WriteLine 


( removeDemo ) ; 




// Result: MEHTA, 


603a, KOHHK 




string replaceDemo = removeDemo . Replace (" , ", " + "); 


Console .WriteLine 


(replaceDemo) ; 




// Result: MEHTA 


+ 603a + KOHHK 





MeTOAM Ha System. String 

IHe o6o6lumm HaKpaTKO flewcTBueTO Ha no-Ba>KHkiTe MeTOflu Ha K/iaca string: 



MeTOA 


OnucaHkie 


Compare (...) 


CpaBHABa flBa HM3a /ieKCMKorpac|DCKM, KaTO ce cbo- 
6pa3ABa c oco6eHOCTMTe Ha Ky/uypaTa. 


CompareOrdinal (...) 


CpaBHABa flBa HM3a ioto B3MMa nwcneHaTa ctomhoct 
Ha BceKM cmmbo/1 ot Unicode Ta6/iwuaTa. 


CompareTo (...) 


CpaBHABa HM30BMA o6eKT etc 3aflafleH ioto napa- 
MeTtp flpyr hm3. 


Concat (...) 


C/ieriBa flBa v\nv\ noBene HM3a v\nv\ ctomhoctm Ha 

HM30BM 06eKTM. 


Copy(...) 


Cb3flaBa HOBa kiHcraHui/m Ha o6eKT ot Tun string etc 

CblflaTa CTOMHOCT. 
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CopyTo (...) 


Konupa 3aflafleH 6pow cmmbo/im ot onpeAe/ieHa 06- 
ziacr b HM3a m rn 3anncBa b MacuB. 


EndsWith(...) 


Onpenenn fla/iw HM3"bT 3aB"bpujBa etc 3aAafleHna hm3. 


Equals (...) 


Onpenenn p,anv\ ABa hm30bm o6eKTa MMaT eAHa v\ 

cbiua CTOMHOCT. 


Format (...) 


3aMecTBa BceKM cpopMaTupaiu MAeHTucpuKaTop etc 
CTOMHOCTra Ha 3aAaAeH o6eKT. 


GetEnumerator ( ) 


Bptiua o6eKT, komto Moxe p,a o6xo>KAa OTAe/iHMTe 

3Hai4M Ha HM30BMA 06eKT. 


IndexOf (...) 


Bptiua no3MunflTa Ha ntpBOTO cpeiuaHe Ha 3auaAeH 

HM3 B HM30BMA 06eKT. 


IndexOf Any ( ... ) 


Bptiua no3MunflTa Ha ntpBOTO cpeiuaHe Ha hakom ot 
CMMBO/iMTe, 3aAaAeHM b MacuB KaTO napaMerbp. 


Insert (...) 


BMtKBa 3aAaAeH hm3 Ha 3aAaAeHa no3nunfl. 


Intern ( ) 


Ako Bene He e Ao6aBeH, uo6aBfl hm3 b "Intern pool" 
Ta6/iwuaTa v\ Bptiua cucTeMHua yKa3aTe/i KtM Hero. 
IHe pa3r/ieAaMe to3m MeTOA b ceKunaTa "MHTepHM- 
paHe Ha HM30Be". 


I s Interned ( ) 


Bptiua yi<a3aTe/i KtM 3auaueH hm3. Ako Hki3tT He e b 
"Intern pool" Bptiua null. 


Join (...) 


C/ienBa e/ieMeHTMTe Ha 3auaueH MacuB ot HM30Be 
KaTO Me>Kuy BceKM ABa e/ieMeHTa nocraBfl 3auaueH 
pa3Ae/iMTe/i. 


Las tlndexOf ( ... ) 


Bptiua no3MunflTa Ha noc/ieuHOTO cpeiuaHe Ha 3aua- 

fleH HM3 B HM30BMA 06eKT. 


Las tlndexOf Any ( ... ) 


Bptiua no3MUMATa Ha noc/ieuHOTO cpeiuaHe Ha hakom 
ot CMMBO/ikiTe 3aAaueHM b MacuB KaTO napaMeTbp. 


PadLeft(...) 


rioApaBHABa HM3a KaTO Ao6aB*i ot/iabo 3aAaAeH 6pow 
npa3HM Mecra v\nv\ ci/imbo/im. 


PadRight(...) 


rioApaBHABa HM3a KaTO uo6aBfl otaacho 3aAaAeH 6pow 
npa3HM MecTa v\nv\ cmmbo/im. 


Remove (...) 


M3TpnBa 3aAaAeH 6pow cmmbo/im ot HM3a, 3anonBai/iKM 
ot 3aAaAeHa no3nunfl. 


Replace (...) 


3aMecTBa bcmukm cpeiuaHna Ha 3auaAeH hm3 etc 
CTOMHOcrra Ha 3aAaAeH Apyr hm3 b hob o6eKT ot Tun 

string. 


Split (...) 


Pa3Ae/ia HM3a Ha noAHM30Be no 3aAaAeH pa3Ae/iMTe/i 
m 3anncBa no/iyneHMTe noAHM30Be b hm30b MacuB. 
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StartsWith(...) 


Onpenenn p,anv\ HM3"bT 3anonBa etc 3aflafleH hm3. 


Substring (...) 


Bptiua noflHM3 ot hm30bma o6eKT. 


ToCharArray ( ) 


Bptiua cbAtpxaHMeTO Ha HM3a bbb bma Ha MacuB ot 

CM M BO/1 M (char[]). 


ToLower ( ) 


CMeHfl perncTtpa Ha HM3a kbm Ma/iKki 6yKBM. 


ToUpper ( ) 


CMeHfl pemcrbpa Ha HM3a kbm Ma/iKki 6yKBM. 


Trim(...) 


npeMaxBa 3aAafleHM cmmbo/im ot Hana/iOTO v\ Kpaa Ha 

HM3a. 


TrimEnd(...) 


npeMaxBa 3aAaAeHki cmmbo^m ot Kpaa Ha HM3a. 


Trims tart (...) 


npeMaxBa 3aAafleHM cmmbo^m ot Hana/iOTO Ha HM3a. 



Escaping nocneflOBaTe/mocTii 



KoraTO MCKaMe j\a ctxpaHMM b cope KOAa Ha nporpaMaTa cneu.ua/ieH 3HaK v\nv\ 

HI/13, KOMTO He MO>Ke Rd Ce kl3nMLlje AHpeKTHO B KOAa (HanpMMep CklMBO/ia 3a 

npa3eH peA), Tpa6Ba p,a M3no/i3BaMe t. Hap. escaping noc/ieAOBaTe/iHOc™. Te 
npeAcraB/iflBaT noc/ieAOBaTe/iHOcr ot cmmbo/im etc cneu.ua/iHO 3HaneHwe v\ 
npn KOMnw/iauwfl ce 3aMecTBaT etc ctOTBeTHMfl cneu.ua/ieH cmmbo/i. 

B Ta6/iwu.aTa ca p,ap,euv\ hakom necro M3no/i3BaHM escaping noc/ieAOBaTe/i- 
hoctm: 



M3nMCBaHe 


3HaHeHne 


Kofl 


\n 


CMMBO/1 


3a hob peA LF (line feed) 


\xOA 


\r 


CMMBO/1 


CR (carriage return) 


\xOD 


\" 


CMMBO/1 


ABOMHM KaBM4KM 


\x22 


\t 


CMMBO/1 


Ta6y/iau.n*i 


\x09 


\' 


CMMBO/1 


anocTpoc|D 


\x27 


\\ 


CMMBO/1 


o6paTHa HaK^OHeHa nepTa 


\x5C 


\o 


CMMBO/1 


null 


\x00 



B e3MKa C# npe3 escaping noc/ieAOBaTe/iHOcm MO>xe na ce M3no/i3Ba npon3- 
BO/ieH ASCII m Unicode cmmbo/i. ToBa craBa npe3 cnep,Hv\je escaping noc/ieAO- 
BaTe/iHOCTw: 

- \xxx - o6o3Ha4aBa cmmbo/i c ASCII koa xx (ujecTHaMceTMUHo), Hanpn- 
Mep \xOA e cmmbo/i 3a hob peA (LF), a \0x4i e 6yKBaTa a (r/iaBHa, 
^aTMHCKa) 

- \uxxxx - o6o3Ha4aBa Unicode cmmbo/i c HOMep xxxx (iuecTHaMceTM4Ho), 
Hanp. \u03A3 e cwMBO/ia s, a \u20ac e cwMBO/ia € 
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B C# ckiMBO/ivr @ npefl flafleH hm3 yKa3Ba, ne HM3"bT e unTupaH (verbatim 
string) v\ escaping noc/ieflOBaTe/mocTkiTe b Hero ce nrHopupaT. 

ToBa e yflo6HO, KoraTO 3aflaBaMe nt/iHkifl ntT 3a flocTtn ao cpai/i/i, HanpuMep: 



string fileName = @"C : \Windows\System32\calc . exe" ; 



B ropHMfl npuMep o6paTHaTa HaK/iOHeHa nepTMUKa "\" He 3aAaBa escaping 
noc/ieAOBaTe^HOCTM, 3aiuoTO HM3"bT e unTupaH v\ ce B"b3npneMa 6e3 M3MeHe- 

HM51, T04HO KaKTO e 3aflafleH. 

C/ieABa oiue eAHH npuMep, komto noKa3Ba KaK Aa no/i3BaMe escaping nocne- 
AOBaTe^HOCTM m unTupaHe Ha HM30Be b C#: 



static void Main ( ) 

{ 

string message = @",I[o6pe aoiujim Ha 6wpeHOTO nap™, 

CK'bnw npMflTejiw! MMa 3aropKa, Beck's, 
KaiieHHua, IIIyMeHCKO, ApjiaHa m AMCTeji . " ; 

string copyright = "\xA9 2004 Bwpa Co$t"; 

System. Windows . Forms .MessageBox . Show (message, copyright) ; 



Pe3y^TaT"bT ot i/i3n"b/iHeHweTO Ha nporpaMaTa e cj\ep,Hv\^\i Ana/ioroB npo3opeu: 



© 2004 6npa Co(J»t 



2SJ 



flo6pe aolujih Ha 6npeHOTO nap™, 
CKi.nH npHSTe/iH! Hiia 3aropKa, Beck's, 
KaMeHMuaj LUyMeHCKO., ApwaHa h AMCTen. 



OK 



Cneu.ua/iH mat cmmbo/i "©" ce no/iynaBa npe3 escaping nocneAOBaTe/iHOCTra 
\xA9. CtAtpxaHMeTO Ha Ana/iora e unTupaH hm3 m TOBa 3ana3Ba HOBMTe 
peAOBe b TeKcra v\ no3BO/iHBa tom Aa 6"bAe pa3no/io>KeH Ha hako/iko peAa b 
cope KOAa. 

B npMMepa kl3nO/13BaXMe K/iaca System. Windows. Forms. MessageBox. T03M 
K/iac e AecpMHkipaH B CklCTeMHOTO aceM6/lkl System.Windows.Forms.dll, KOeTO 

He ce BK^K)4Ba no noApa36npaHe kbm npoeKTa npn cb3AaBaHe Ha koh30/iho 
npn^OKeHne ot VS.NET. no Ta3M npwuwHa ropHMAT npuMepeH koa Moxe Aa He 
ce KOMnw/inpa ycneujHO, aKO ce nocTaBM b koh30/iho npn/io>i<eHMe. 

Ako KOMnki/iaToptT cto6iun 3a rpeujKa c TeKCT "The type or namespace name 
'Windows' does not exist in the class or namespace 'System' (are you missing 
an assembly reference?)", Tpa6Ba Aa Ao6aBMM aceM6/ikiTO system. windows. 
Forms.dll kbm npoeKTa. ToBa craBa KaTO M36epeM "Add Reference" ot koh- 
TeKCTHOTO MeHK) Ha Solution Explorer bbb VS.NET m cneA TOBa M36epeM 
ctOTBeTHOTO aceM6/iw ot Ana/iora 3a Ao6aBAHe Ha pecpepeHuna: 
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Solution Explorer - ConsoleApplication2 



w 



\& Solution 'ConsoleApplication2' (1 projei 

a- 



ConsoleApplication2 



$■" i Hi Build 
Rebuild 



Add 



Add Reference, 



Add Web Reference. 



Add Reference 



*l 



.NET | COM | Projects | 



Component Name 


I Version Path -lJ 


Systern.Messaging.dll 


1.0.5000.0 C 


\WINDO WS\Microsoft . NET\ . . . 


System . Runtime . Remoting 


1.0.5000.0 C 


\WINDO WS\Microsoft . NET\ . . . 


Systern.Web.dll 


1.0.5000.0 C 


\WINDO WS\Microsoft . NET\ . . . 


Systern.Web.Mobile.dll 


1.0.5000.0 C 


\WINDO WS\Microsoft . NET\ . . . 


System. Web, RegularExpression. . 


1.0.5000,0 C 


\WINDO WS\Microsoft . NET\ ... i 
\WINDO WS\Microsoft . NET\ ... —1 


System . Web , Services . dll 


1.0.5000.0 C 


iSvstem . Windows , Forms . d 


1.0.5000.0 C: WINDOWS Microsoft. NET\... S 


System.Xml.dll 


1.0.5000.0 C:\WINDOWS\Microsoft.NET\... _d 



Browse. 



Select 



Selected Components: 






Component Name 


1 Type 


| Source 


Systern.Windows.Forms.dll 


.NET 


C : \ WINDOWS\Microsoft . NET\Framewor 




'1 




1 ►! 



Remove 



OK 



] 



Cancel 



Help 



E4>eKTMBHO KOHcrpyupai-ie Ha HM30Be npe3 K/iaca 
StringBuilder 

Ako bm ce Ha/io>Kki fla flo6aB*iTe cmmbo/im kbm Bene AedpuHnpaH hm3, MO>Ke 6m 
to3m KOfl me bm ce ctopm ziorMneH: 



string result = " " ; 

for (int i=0; K10000; i++) 

{ 



result 



HaKaKtB TeKCT 



npo6/ieMt»T c AO/ienBaHeTO Ha HM30Be 

To3M KOfl MMa eflMH mhoto cepM03eH HeflocTaTtK. TtM KaTO b .NET Framework 
CTOMHOCTTa Ha o6eKT ot TMn string He MO>Ke fla 6"bfle npoMeHAHa cnefl KaTO 
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tom BeflH"b>K e 6m/i nHMuna/iM3kipaH, AO/ieriBaHeTO Ha hm3 kbm flpyr hm3 e 
mhoto 6aBHa onepauna. Tn pa6oTM Ha hako/iko crbnKn: 

1. Cb3flaBa ce hob Me>Kfli/iHeH o6eKT (6ycpep) 3a pe3y/iTaTa. 

2. Koni/ipa ce ntpBu^T hm3 b Hana/iOTO Ha 6ycpepa. 

3. Konupa ce BTopi/iaT o6eKT b 6ycpepa, c/iefl Kpaa Ha ntpBua. 

4. Cb3AaBa ce hob o6eKT, ci/iMBO/ieH hm3 m b Hero ce Konupa CTOMHOCTTa ot 
6ycpepa. 

CTapuflT hm3 m 6ycpep"bT ocTaBaT Hen3no/i3BaHM v\ ce OT6e/i*i3BaT 3a noni/icr- 
BaHe ot cucTeMaTa 3a nonwcrBaHe Ha naMerra (garbage collector). 

KoraTO M3n"b/iHi/iM npoueca Ha flo/ienBaHe Ha HM30Be b umcb/i 10 000 nvni, ce 
no/iynaBa nyBCTBi/iTe/iHO 3a6aBAHe Ha nporpaMaTa, KoeTO MO>Ke fla ce M36er- 
He, aKO HM3"bT ce KOHcrpywpa no npaBw/iHi/m HanwH. 



& 



Hm<ora He KOHCTpynpaiiTe HM30Be npe3 acneriBaHe Ha tcxhm 

HaCTM B MMKla/l! 



riopaAM Hen3MeHfleMOCTTa Ha ci/iMBO/iHkiTe HM30Be b .NET Framework v\ Hy>K- 
AaTa ot flont/iHkiTe/ieH 6ycpep, ki3no/i3BaHeTO Ha onepaTopnTe + v\ += v\ MeTO- 

flMTe Insert (...) M Remove (...) e l/l3K/lK)HklTe/lHO HeeCpeKTMBHO npM MHOTOKpaT- 

ho M3n"b/iHeHne. KoraTO e Heo6xoflkiMO eflMH hm3 fla 6"bfle npoMeH^H mhoto 
ntTM, mhoto no-yaanHO e fla ce no/i3Ba K/iacbT stringBuiider. 

PeuieHiieTO Ha npo6/ieMa - K/iacbT StringBuiider 

3a pa3/ii/iKa ot string, K/iacbT stringBuiider npeflcraB/iflBa M3MeHaeMa noc- 
zieflOBaTe/iHOCT ot cmmbo^m. Tom cbfltpwa yi<a3aTe/i kbm MacuB ot cmmbo/ii/i, 
BceKM ot komto Moxe fla 6"bfle npoMeHAH. MoraT fla 6"bflaT flo6aBAHi/i v\ hobm 

CMMBO/1M B Kpafl Ha HM3a. ripM fl06aBflHeTO Ha HOBM CMMBO/lkl Ce M3B"bpilJBa 

npoBepKa p,anv\ o6iuaTa flt/iwi/ma Ha HM3a He HaflXBtp/ia 3a,qe/ieHaTa naMeT 
(t. Hap. KanaMMTeT). Ako fl"b/i>KMHaTa e no-ro/iAMa ot KanaunTeTa, 

StringBuiider 3afle/lfl HOB MaCMB, KOMTO e flBOMHO nO-TO/lAM OT npeflMUJHMfl, 

t. e. KanaunTeTbT ce yqBOABa. 

TopHMflT npuMep MO>Ke fla ce npepa6oTM fla i/i3no/i3Ba stringBuiider no 
cneflHMfl Ha^MH: 



StringBuiider resultBuilder = new StringBuiider i 
for (int i=0; K10000; i++) 

{ 

resultBuilder .Append ( "HflKaK r bB TeKCT") ; 

} 

string result = resultBuilder . ToString () ; 



no T03i/i HanwH ecpeKTMBHOCTTa e mhoto ntTM no-ro/iHMa, 3aiuoTO npn bchko 
AO/ienBaHe Ha hm3 He ce cb3flaBaT hobm o6eKTM v\ He ce KonnpaT HM30Be ot 
eflHO Macro ot naMerra b flpyro. rioHewe Kanaui/iTerbT HapacTBa abomho npn 
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Hyxfla, 6poflT M3n"b^HeHMfl Ha 6aBHaTa onepauna 
Ma/itK. 



npeopa3MepflBaHe e 



H/ieHOBe Ha StringBuilder 

B Ta6^nuaTa no-AO/iy e AafleHO onucaHne Ha no-Ba>KHMTe CBOMCTBa Ha K/iaca 

StringBuilder : 



Cbomctbo 


OnMcaHMe 


Capacity 


M3B/iwna v\nv\ 3aflaBa KanaunTeTa (MaKCkiMa/iHWAT 6pow 
cmmbo^m, 3a komto MMa 3ap,eneua naMeT b TeKymaTa hh- 
CTaHUMfl). 06MKHOBeHO StringBuilder 3ap,enn noBene 
naMeT, otko/ikoto My e Heo6xoflMMa, 3a p,a He ce Ha/iara 
npeopa3MepaBaHe npn Ao6aB*iHe v\nv\ BMtKBaHe Ha cmm- 
bojwa v\nv\ HM30Be. OnepaunflTa npeopa3Mep*iBaHe e 6aBHa, 
3aiuoTO e CB"bp3aHa c npeMecrBaHeTO Ha bcmukm cmmbo^m 
Ha HOBa no3Munfl b naMerra. 


Chars [int] 


B3MMa v\nv\ 3aAaBa cwMBO/ia Ha 3aAaAeHaTa no3nunfl b 
MHCTaHUMATa. B C# TOBa cbomctbo e pea^M3npaHO KaTO 

MHAeKCaTOp Ha K/iaca StringBuilder. 


Length 


B3MMa v\nv\ 3aAaBa A"b/i>KMHaTa Ha MHCTaHunaTa, t. e. 6poa 
cmmbo^m. Hpe3 3aAaBaHe Ha no-Ma/iKa A"b/i>KMHa ot TeKy- 
maTa MO>xe no ec|DeKTMBeH HanwH p,a ce npeMaxBaT cmmbo^m 
ot Kpaa Ha TeKyiuna hm3. 


MaxCapacity 


Bptiua MaKCMMa^HMfl 6pow ci/imbo/im, komto MoraT p,a 6"bAaT 
ctxpaHeHM b MHCTaHUMATa (b .NET Framework 1.1 TOBa 
orpaHM^eHne e 2 147 483 647, t. e. 2 GB). 



MeTOAM 3a pa60Ta CtC StringBuilder: 



MeTOfl 


OniicaHkie 


Append (obj ) 


flo6aBfl hm3 v\nv\ hm30boto npeAcraBAHe Ha AaAeH 
o6eKT KtM Kpaa Ha MHcraHuwflTa. 


AppendFormat ( ... ) 


flo6aBfl hm30boto npeAcraBsiHe Ha o6eKT v\nv\ 
rpyna o6eKTM, cJDopMaTupaHM no AaAeH c|DopMaTM- 

paiU HM3. 


EnsureCapacity (int 
capacity) 


06e3nenaBa MkiHMMa/iHWfl 6pow cmmbo^m, komto 
MoraT p,a 6"bAaT ctxpaHeHM b MHCTaHunaTa, KaTO 
3ap,ens\ naMeT 3a noconeHkia 6pow cmmbo/im, aKO 
TeKyiuoTO KO/ikmecTBO 3ap,eneua naMeT e no-Ma/iKO 
ot yKa3aHOTO. 


Equals (obj ) 


npoBepflBa p,anv\ AaAeH o6eKT e paBeH Ha TeKy- 
maTa MHCTaHunfl. M3B"bpujBa ce cpaBHeHne cmmbo/i 

no CMMBO/l. 
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Insert (index, obj) 


BMtKBa hm30bo npeflcraBAHe Ha yKa3aHMfl o6eKT c 
Hana/io yKa3aHaTa no3nunfl. 


Remove ( int index , 
int lenght) 


npeMaxBa yKa3aHa 06/iacr ot cmmbo/im. 


Replace (...) 


3aMecTBa BceKM cpeiuHaT yi<a3aH ci/imbo/i v\i\v\ hm3 
c flpyr yKa3aH cmmbo/i v\j\v\ hm3. 


ToString(...) 


KOHBepTkipa StringBuilder K"bM String. 



M3no/i3BaHe Ha StringBuilder - npuMep 

3a fla i/i/uocrpi/ipaMe no-,qo6pe pa6oTaTa etc StringBuilder, me flafleM 
npuMep 3a HeroBOTO i/i3no/i3BaHe 3a MOflncpnunpaHe Ha cmmbo/ihh HM30Be. 
OyHKunflTa upcaseTextinBrackets(...) npweMa ioto napaMeTbp hm3 m Bptiua 
ioto pe3y/iTaT cbiuna hm3, KaTO nacrra ot HM3a, koato e 6w/ia b cko6m, ce 
npeo6pa3yBa b r/iaBHki 6yKBn: 



public static string UpcaseTextlnBrackets ( string aText) 

{ 

StringBuilder result = new StringBuilder (aText ) ; 

int brackets = 0; 

for (int i=0; i<result . Length; i++) 



{ 



if (result[i] == ' ( ' ) 

brackets++; 
else if (result[i] == ') ') 

brackets--; 
else if (brackets > 0) 

result [i] = Char . ToUpper ( result [i] ) ; 



string resultStr = result . ToString () ; 
return resultStr; 



} 



Ot yKa3aHMfl b KOHcrpyKTopa hm3 ce cb3flaBa o6eKT StringBuilder, komto 
no3BO^ABa fla 6"bflaT npoMeHAHM OTfle/iHMTe cmmbo/ii/i npe3 MHfleKcaTopa this. 
C^efl KaTO npi/iK/iionki npoM^HaTa Ha HM3a ce i/i3no/i3Ba StringBuilder. 

ToStringO, 3a fla ce M3B/iene npOMeHeHMfl HI/13 B"bB BMfl Ha String. 

ripn Cb3flaBaHeTO Ha 06eKTa result OT TMn StringBuilder e M3nO/13BaH 
KOHCTpyKTOptT StringBuilder (string) . Hpe3 Hero Ha MHCTaHUMflTa Ha 

StringBuilder ce 3aflaBa iTbpBOHana/iHaTa ctomhoct, a KaTO pa3Mep Ha 
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MacuBa ot cmmbo^m ce 3aflaBa Haw-6/iki3KaTa no-ro/iyiMa ot fl"b/i>KkiHaTa Ha 
HM3a CTeneH Ha 2, v\nv\ 16, aKO HM3"bT e no-Ktc ot 16 3Hai<a. HanpuMep aKO 

M3BMKaMe pa3r/ieflaHaTa B npMMepa (fcyHKUMfl UpcaseTextlnBrackets (...) c 

napaMerbp "Test", pa3Mep"bT Ha 3a,ae/ieHaTa naMeT, komto MO>xeM fla npoBe- 
Pmm npe3 cbomctboto capacity, me e 16. Ako noflafleM KaTO napaMeTbp hm3 c 
A"b/i>Ki/iHa ot 100 cwMBO/ia, 3a MacuBa me 6"b,qaT 3a,qe/ieHki 128 no3nunn. 

3afle^AHeTO Ha noBene ot yKa3aHna 6pow no3nunn no3BO/iflBa npn flo6aB*i- 
HeTO Ha Hero^AM 6pow cmmbo^m fla ce M36erHe 3a,qe/iflHeTO Ha hob MacuB v\ 
KonnpaHeTO Ha flaHHMTe b Hero, 3aiuoTO TOBa e 6aBHa onepauna. 3afle/iHHaTa 
Aont/iHi/iTe/iHa naMeT e c pa3Mep, 6/ii/i3"bK ,qo flt/iwi/maTa Ha HM3a, 3a fla He ce 
M3no/i3Ba npeKOMepHO KO/ii/mecrBO naMeT. 

3aaaeaHe Ha rrbpBOHaHasieH pa3Mep 3a StringBuilder 

BuHarn, KoraTO ce pa6oTM etc StringBuilder m e npw6/in3kiTe/iHO M3BecTeH 
onaKBaHkiflT pa3Mep Ha pe3y/iTaTHM*i hm3, komto me 6"bfle KOHcrpywpaH, ce 
npenoptuBa fla ce 3afle/ii/i npeflBapi/iTe/iHO KO/ii/mecrBOTO naMeT, Heo6xoflMMO 
3a Hero v\nv\ flopn Ma/iKO noBene ot Hero (fla MMa Ma/ibK pe3epB). ToBa 
yBe/iwuaBa 3HanwTe/iHO npoki3BOflkiTe/iHOCTTa, 3aiuoTO cnefl ntpBOHana/iHOTO 
3afle^AHe Ha naMeTTa He ce M3B"bpujBa hmto eflHO npeopa3Mep*iBaHe no BpeMe 
Ha pa6oTa, KoeTO e mhoto 6aBHa onepaui/m. Hana/iHi/mT KanaunTeT Ha 
StringBuilder MO>Ke fla ce noflafle b KOHCTpyKTopa My. 

CneflHMHT npuMep M/uocTpwpa flkmaMMUHO KOHcrpywpaHe Ha hm3 (ifcaicrypa b 

XML CJDOpMaT) KaTO M3nO/13Ba KOHCTpyKTOpa StringBuilder (int) , npe3 KOMTO 

3aflaBa ntpBOHana/ieH pa3Mep Ha pa6oTHna MacuB ot cmmbo^m. TaKa ce 
M36arBa 3afle/iHHeTO Ha HOBa naMeT npn flo6aB*iHeTO Ha TeKCT npe3 MeTOflMTe 

Append (...) M AppendFormat (...) . 



using System; 
using System. Text; 

class StringsDemo 

{ 

static string CreateXmllnvoice ( string aName, double aAmmount) 

{ 

StringBuilder invoiceXml = new StringBuilder ( 1024 ) ; 

invoiceXml. Append ("<?xml version=\"l. 0\"?>\n") ; 

invoiceXml .Append ( "<invoice>\n" ) ; 

invoiceXml .AppendFormat ( "\t<name>{ }</name>\n" , aName) ; 

invoiceXml .AppendFormat ( "\t<ammount>{ }</ammount>\n" , 
aAmmount ) ; 

invoiceXml .Append ( "</invoice>\n" ) ; 

return invoiceXml . ToString () ; 
} 

static void Main ( ) 
{ 
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string invoice = CreateXmllnvoice ( "Bail MBaH", 137.60); 
Console . WriteLine (invoice) ; 



Pe3y/iTarbT e M3n"b/iHeHMeTO Ha npuMepa e cneRHwnj: 



: :\ temp\ StringsDemo\ bin\ Debug\ StringsDemo j 



<?xml version="1.0"?> 

<invoice> 

<name>Eart HEtaH</name> 
<ammount>137 , 6</ammount> 

</inuoice> 

Press any key to continue 



l± 



J 



Jnjxj 



CpaBHeHiie Ha CKopocTTa Ha String m StringBuilder - 
npMMep 

3a fla n^KDCTpupaMe pa3/im<aTa b npoki3BOflkiTe/iHOCTTa Me>Kfly AO/ienBaHeTO 
Ha HM30Be c onepaTopa "+" Ha K/iaca string v\ AO/ienBaHeTO Ha HM30Be c 
noMOLUTa Ha StringBuilder, me M3no/i3BaMe cneAHkifl npuMep: 



static void Main ( ) 

{ 

// Append strings directly - runs very slowly 

long startTime = Environment . TickCount; 

Console .WriteLine ( "Direct string concatenation started."); 

string result = ""; 

for (int i=0; i < 15000; i++) 

{ 

result += "flaMTe 6npa ! "; 

} 

long endTime = Environment . TickCount; 
long duration = endTime-startTime; 
Console .WriteLine ( "Operation took {0:F8} sec", 
(decimal ) duration/ 1000 ) ; 

// Append strings with StringBuilder - the correct way 
startTime = Environment . TickCount; 

Console .WriteLine ( "String concatenation with StringBuilder 
started. " ) ; 

StringBuilder resultBuilder = new StringBuilder ( ) ; 

for (int i=0; i < 15000; i++) 

{ 
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resultBuilder .Append ( "flawTe 6wpa ! "); 

} 

result = resultBuilder . ToString ( ) ; 
endTime = Environment . TickCount; 
duration = endTime-startTime; 

Console .WriteLine ( "Operation took {0:F8} sec. 
(decimal ) duration/ 1000 ) ; 



} 



B npuMepa ce M3MepBa BpeMeTO 3a M3n"b/iHeHMe Ha 15000 cnenBaHkifl Ha hm3, 
pea/iki3i/ipaH no flBa Hankma - npe3 onepaTopa += ot K/iaca string v\ no 
npaBki/iHkifl HanwH - npe3 K/iaca stringBuiider. no^y^eHMflT pe3y/iTaT e 
noAo6eH Ha cnennw. 



:\ temp\StringsDemo\bin\Debug\StringsDemo.exe" 



Direct string concatenation started. 

Operation took 24,45300000 sec. 

String concatenation with StringBuiider started 

Operation took 0,01600000 sec. 

Press any key to continue. 



_ n x 



Bn>KflaMe, ne MMa orpoMHa pa3/im<a bbb BpeMeTO 3a w3n"b/iHeHkie Ha flBeTe 
pea^M3aunM Ha c/ienBaHkiflTa Ha 15000 HM3a. ripn ntpBaTa pea/iki3aukifl bbb 
bchko i/i3n"b/iHeHi/ie Ha umcb/ia ce cb3flaBa hob o6eKT, Apyr o6eKT ce MapKupa 
3a yHMiuo>KaBaHe v\ ce KonnpaT ashhh Me>KAy flBaTa. Tbfi ioto Ta3M onepauna 
ce M3n"b^HABa xm/iaah ntTM, TOBa flOBe>Kfla ao to/iamo 3a6aBAHe b ki3n"b/iHe- 
HueTO. BTopaTa pea/iw3auwfl pa6oTM hhko/iko xm/iaah ntTM no-6"bp30, 3aiuoTO 
He M3nt^HABa nocrosiHHO Te>KKaTa onepauna "npeMecTBaHe Ha hm3". 

rioHAKora npn M3n"b/iHeHMeTO Ha ropHna npuMep e B"b3MO>KHO p,a 6tAe OTue- 
TeHO BpeMe 0,00000000 ceKyHflu 3a ki3n"b/iHeHkieTO Ha BTopaTa pea/iki3auwfl, 
ho TOBa ce fl"b^>KM Ha cna6aTa npeun3HOCT Ha Tai/iMepa, c komto ce OTHMTa 
BpeMeTO. 



K/iacbT Stringlnfo 

KaKTO cnoMeHaxMe npn pa3r/ie>KflaHeTO Ha CTaHflapTa Unicode, hakom cmm- 
bo/im ce npeACTaBAT c noBene ot eflHa 16-6nTOBa ctomhoct. TbM KaTO eflMH 
char o6eKT cbAtpwa MHCJDopMauMfl 3a eAHa 16-6nTOBa ctomhoct, H^Ma ioktom 
Aa cbxpaHM rpac|DeMM, cbcraBeHki ot noBene ot eAHa Unicode ctomhoct. 

Ako eAMH HM30B o6eKT, ctA"bp>Kaiu ctCTaBHM rpac|DeMM, ce o6xo>KAa cmmbo/i no 
cmmbo/1, to eAHa rpac|DeMa, koato ce cbCTOM ot hhko/iko, npuMepHO Tpn, 
a6cTpaKTHM Unicode ctomhoctm, H^Ma Aa 6"bAe KopeKTHO pa3no3HaTa. Tbi/i 
KaTO Te3M ctomhoctm ca 3ani/icaHM b nocneAOBaTe/iHki char o6eKTM, MHAeKca- 
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Top"bT Ha K/iaca string me pa3r/ie,qa BC^Ka cbcraBHa ctomhoct KaTO OTfle/ieiH 

CMMBO/1. 

CtCTaBHMTe cmmbo^m MoraT fla 6"bflaT cbxpaHABaHki b hm3, ioto K/iacvr 
stringinfo flaBa B"b3MO>KHOCT HM30BeTe fla ce o6xo>KflaT rpacpeMa no rpacpe- 

Ma. Hpe3 MeTOfla GetTextElementEnumerator(...) MO>KeM fla nO/iyHMM MTepa- 

Top no OTfle/iHi/iTe rpacpeMM Ha HM3a. C/iefl TOBa c MeTOflMTe MoveNexto v\ 
GetTextEiement ( ) MOxeM fla ocbmecTBflBaMe flocTtn flo nopeflHaTa rpacpeMa. 



M3no/i3BaHe Ha Stringinfo - npuMep 

C/ieflBamkiflT npuMep ki/uocrpi/ipa o6xo>KflaHeTO Ha OTfle/iHi/iTe rpacpeMM ot 
flafleH Unicode TeKcr: 



String s = "s\u0069\u0307\u0301\u0078\u0323" ; 
TextElementEnumerator graphemes = 

Stringinfo . GetTextElementEnumerator ( s ) ; 
StringBuilder text = new StringBuilder ( ) ; 
while (graphemes .MoveNext () ) 

{ 

string grapheme = graphemes . GetTextEiement ( 
foreach (char ch in grapheme) 



{ 



} 



text.AppendFormat ("\\u{ 0:X4} ", (int) ch) 



text .Append ( " = " + grapheme); 
text .Append (Environment . NewLine) 



} 

MessageBox . Show (text . ToString 



s) 



Pe3y/iTarbT ot ki3n"b/iHeHi/ieTO Ha npuMepa e hm3 ot Tpn cwMBO/ia b 3ar/iaBkieTO 
Ha noKa3aHaTa flkia/ioroBa kytma v\ BC^Ka ot no/iyneHMTe rpacpeMM, npeflcra- 
BeHa etc cbOTBeTHMTe Unicode ctomhoctm, ot komto ce cbcrow. 

\u0073 = s 

\u0069\u0307\u0301 = l 
\u0078\u0323 = x 



OK 



flpyr Ha^MH 3a no/i3BaHe Ha K/iaca stringinfo e npe3 HeroBna MeTOfl 

ParseCombiningCharacters (...) . TOM npneMa KaTO napaMeTbp String 06eKT M 

Bptifla MacuB ot uenw ni/ic/ia, komto cbfltpwaT Hana/iHkiTe MHfleKCM Ha ojp,en- 

HMTe eflMHM4HM V\I\V\ CbCTaBHM CMMBO/1M. 
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MHTepHiipaHe Ha HM30Be 

ripn pa6oTa etc string o6eKTM necro ce Ha/iara fla ce M3Btpujn cpaBHABaHe 
Ha flBa HM3a. Ta3M onepauna crmeMa mhoto ci/icreMHki pecypcn v\ aKO HaiueTO 
npn^OKeHne npe,qno/iara mhoto TaKMBa onepaunn, to TOBa me b/iolui/i 6"bp30- 
AeMCTBueTO Ha nporpaMaTa hm. 

C ue/i cnecTABaHe Ha naMeT CLR noflfltpwa xeiu Ta6/ii/iua Ha bci/iukm M3no/i- 
3BaHM HM30BM KOHCTaHTM npe3 CTpyKTypaTa ot flaHHM "intern pool". BceKM 
CMMBO^eH hm3, komto ce HaMi/ipa b "intern pool", ce Hapwua MHTepi-mpaH. 

B Ta3M Ta6/ikiua ce 3anncBaT bcmukm 3a/io>KeHki b cope KOfla cmmbo/ihh HM30Be, 

KaTO e npeflBMAeH V\ MeTOfl"bT System. Intern (String) 3a fl06aBflHe Ha AHHa- 

mm4ho reHepupaHMTe cmmbo/ihm HM30Be. 

ripn flo6aBAHeTO Ha hob 3annc b Ta6/iwuaTa ntpBO ce npoBep^Ba fla/iw 
CMMBO^HMflT hm3 He cbBnafla c Bene BtBefleH TaKbB. TaKa eflHaKBMTe HM30Be 
ce ctxpaHflBaT b naMerra <£ki3kmecKki Ha eflHO macto. CpaBHeHneTO Ha flBa 
MHTepHnpaHM HM3a CTaBa mhoto no-6"bp30, 3aiuoTO Te He ce cpaBHABaT no 
cbCTaBfliflMTe vv\ cmmbo/ii/i, a ce M3BtpujBa flupeKTHO cpaBHeHne Ha pec|DepeH- 

UMMTe MM. 

MeTOfltT system, intern (...) no3BO/i*iBa Ha nporpaMkicra caM fla MHTepHupa 
AMHaMM4HO reHepupaH hm3 no BpeMe Ha ki3n"b/iHeHi/ie Ha nporpaMaTa, aKO tom 
He cbmecTByBa b Ta6/ikiuaTa, v\ Bptiua pecJDepeHUMa kbm Hero. 

MeTOfltT String. Islnterned(...) npOBepflBa fla/lkl flafleH HI/13 CbLfleCTByBa b 

xeiu Ta6^nuaTa v\ Bptiua pecJDepeHuna kbm Hero, aKO Bene e flo6aBeH. B 
npoTMBeH cnynaM Bptiua null. 

BCM4KM CMMBO/1HM HM30Be, 3a/10>KeHkl KaTO KOHCTaHTM B COpC KOfla, BMHaTM Ce 

Ao6aBflT b xeiu Ta6/ii/iuaTa "intern pool", ho TOBa He Ba>Ki/i 3a Hi/i30BeTe, p,e<\>v\- 
HupaHM no BpeMe Ha i/i3n"b/iHeHi/ie. HeKa pa3r/ie,qaMe cnep,uv\s\ npuMep: 



string si = "HflMa 6npa!"; 




string s2 = "HflMa " ; 




s2 = s2 + "6wpa! 




Console . WriteLine (Ob j ect . Ref erenceEquals ( si, s2 ) ) ; 


// False 


s2 = String . Intern ( s2 ) ; 




Console .WriteLine (Ob j ect . Ref erenceEquals (si, s2 ) ) 


; // True 



Ha ntpBi/m pefl flecJDMHupaMe string o6eKT, KaTO CTOMHOCTra My me ce 
3anwuje b xeiu Ta6/iwuaTa Ha "intern pool", KoraTO to ce KOMni/i/iwpa ot JIT 
KOMnw/iaTopa. 

TtM KaTO s2 e flecJDMHupaH flkmaMMUHO, CTOMHOCTTa My He ce 3anncBa b "intern 

pool" l/l MeTOfltT Object. Ref erenceEquals (si, s2) Lfle BtpHe false. 

3a fla MHTepHnpaMe s2, M3no/i3BaMe craTi/mHi/m MeTOfl string, intern o , 
komto npneMa KaTO napaMeTbp hm3 m Ttpcn b xeiu Ta6/ikiuaTa "intern pool". 
Ako noflafleHMAT hm3 6"bfle HaMepeH, MeTOfltT Bptiua pecJDepeHUMa kbm Bene 
cbiuecTByBaiflOTO no/ie. 
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QopMaTM pa 11411 HM30Be 

Bt3MO>KHOCTMTe Ha .NET Framework 3a cpopMaTupaHe hm no3BO/i*iBaT p,a npe- 
o6pa3yBaMe o6eKT b hm3, komto e noflxoflaiu 3a M3Be>KflaHe Ha eKpaHa. C 
cpopMaTupaiun HM30Be ziecHO MO>Ke p,a npeflCTaBMM MHCpopMaunaTa, npeAHa3- 
HaneHa 3a noTpe6wTe/ifl, b neTMM v\ pa36npaeM bma. 

C/ieAHkue MeTOAM M3no/i3BaT cpopMaTwpamki HM30Be: 

IFormattable . ToString( string format) 
String. Format (string format, ...) 
Console .WriteLine (...) 
StringBuf fer . AppendFormat (...) 

M3no/i3BaHe Ha 4>opMaTnpamn cmmbo/im 

OopMaTupaHeTO ce 3aAaBa c cpopMaTupaiun cmmbo/ii/i m KOM6nHaunn ot tax. 
Eto hako/iko npuMepa: 



string s = 42 . ToString ( "C5" ) ; // s = 


"00042" 


string s = String . Format ("{ : P2 }" , 


374) ; // s = "37,4%" 


Console .WriteLine ( "IlpMxoflMTe 3a {0:d 


MM. yyyy r. } ca " + 


"{1:C2}", DateTime.Now, 1872.43); 




// Result: npwxoflMTe 3a 4.08.2004 r. 


ca 1 872,43 jib 



MeTOAMTe, koi/ito npneMaT cbcraBeH cpopMaTupaiu hm3 (composite formatting 
string) v\ npoMeH/ikiB 6pow apryMeHTM, M3MCKBaT napaMeTpnTe p,a ce HOMepn- 
paT m nocTaBAT bbb cpurypHM cko6m, cbAtpwamw He3aA"b/i>Ki/iTe/ieH cpopMaTM- 
paiu HM3. Eto npuMep: 



Console .WriteLine ( "3flpaBeMTe, {0}!\n" + 




"flHec e { 1 : dd.MM. yyyy, a yacM e HH:mm:ss} 


.\n" + 


"Bwe CTe noceTMTeji HOMep { 2 : D6 } . Xnfl'bJiacMTe 


{3:C2} . ", 


"Bail MBaH", DateTime.Now, 38, 17.40); 




// Result: 




// 3flpaBewTe, Baw MBaH! 




// flHec e 04.08.2004, a yactT e 19:01:09. 




// Bwe CTe noceTMTeji HOMep 000038. 




// fl'bJI^MTe 17,40 JIB. 





B npMMepa MeTOA"bT Console. WriteLine (...) Ce M3BMKBa C CpOpMaTkipaiU HM3 M 

4 napaMerbpa, komto ce i/i3no/i3BaT npn cpopMaTupaHeTO. 

OopManipaHe Ha mm en a 

CraHAapTHkiTe cpopMaTupaiun HM30Be no3BO/iflBaT 3aAaBaHeTO Ha v\3rnep,a npn 
OTne^aTBaHe Ha ocHOBHkue TunoBe hmc/iobi/i ctomhoctm. OopMaTupaiunflT hm3 
Tpa6Ba p,a e bbb BMAa axx, KtAeTO a e cmmbo/i ot a36yKaTa, HapeneH <t>op- 
MaTeH cneMMCJJMKaTop (format specifier), a xx e He3aA"b/i>KkiTe/iHO hmc/io 
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Me>Kfly h 99 (yKa3aTe/i 3a tohhoct), KoeTO 3aAaBa 6poa Ha 3HanwMHTe 
Umc|dpm v\nv\ 6poa Ha Hy/ikiTe cnefl AeceTMUHaTa 3aneTaa. OopMaTupaiunaT hm3 
He Tpa6Ba p,a cbAtpwa npa3HM Mecra. 

OopMaTHMAT cneuncJDMKaTop Tpa6Ba fla e ep,v\H ot no3BO/ieHMTe cJDopMaTupaiun 
cmmbo/im (no-Ba>KHMTe ot tax ca M36poeHM b Ta6^nuaTa no-flo/iy). B npoTMBeH 
c/iynai/i ce no/iynaBa ki3K/iioneHMe ot Tun FormatException. 



Cnei4M((jMKa- 

Top Ha 4>op- 

MampaHe 


liMe 


OniicaHMe 


C V\I\V\ C 


Ba/iyTa 


Hmc/ioto ce npeo6pa3yBa b hm3, komto npeA- 
craB/i^Ba napn^Ha ctomhoct b craHAapTHMfl 
c|DopMaT 3a Ba/iyTa Ha TeKymaTa HMUJKa (aKO 
He 6"bfle 3aAaAeH M3pn4HO Apyr c|DopMaT 3a 

Ba/iyTa - NumberFormatlnfo 06eKT). 


D V\I\V\ d 


AeceTM^Ha 

CTOMHOCT 


Hmc/ioto ce npeo6pa3yBa b hm3 ot AeceTMUHM 
Umc|dpm (0-9), npeAxo>KAaHM ot MMHyc, aKO e 
OTpwuaTe/iHO. YKa3aTe^flT 3a tohhoct onpe- 

Ae/lfl MMHMMa^HMfl 6pOM UMCJDpM, npMC"bCTBaiUM 

b no/iyneHkifl hm3. ripn Heo6xoAHMOCT ce ao- 
6aBAT Hy/iw ot /i*ibo. To3M c|DopMaT ce noA- 
Atpwa caMO ot ue/ionwc/ieHM TunoBe. 


E V\J\V\ e 


HayneH 

(eKcnoHeH- 

Uwa/ieH) 


Hmc/ioto ce npeo6pa3yBa b eKcnoHeHuwa/ieH 
c|DopMaT. HanpuMep 4mc/ioto 3.14 ce 3anncBa 
bbb BMAa 3,140000E+000. YKa3aTe/i5iT 3a 
tohhoct onpeAe/ia 6poa Ha 3HaunTe cnep, Ae- 
ceTM^HaTa 3aneTaa. 


f v\nv\ f 


cJDMKCkipaHa 
3aneTaa 


noAaAeHOTO pea/iHO hmc/io ce 3anncBa ioto 
hm3 c cJDMKCupaHa 3aneTa*i, HanpuMep "3,14". 
YKa3aTe^flT 3a tohhoct onpeAe/ia 6poa Ha p,e- 
ceTM^HMTe 3Haun. B 3aBMCMMOCT ot Ky/iTypaTa 
ce M3no/i3Ba pa3/ikmeH pa3Ae/iMTe/i Me>KAy 
ua/iaTa m APo6HaTa 4acT ("." v\nv\ ","). 


N V\I\V\ n 


HMC/10 


Hmc/ioto ce npeo6pa3yBa b hm3 ot BMAa "- 
d,ddd,ddd.ddd...", icbAeTO bcako 'd' o6o3Ha- 
4aBa uwfcpa (0-9). Hn3-bT 3ano4Ba etc 3HaKa 
MMHyc, aKO hmc/ioto e OTpnuaTe^HO. Me>KAy 
BCAKa rpyna ot Tpn umfcpw b /iabo ot Aece- 
TM^HaTa 3aneTaa ce nocraBfl pa3Ae/iMTe/i. 
YKa3aTe^flT 3a tohhoct 3aAaBa >xe/iaHMfl 6pow 
3Haun cnep, AeceTMUHaTa 3aneTaa. 


P V\I\V\ p 


npoueHT 


Hmc/ioto ce npeo6pa3yBa b npoueHTM npe3 
yMHOKeHne no 100. YKa3aTe/iflT 3a tohhoct 
3aAaBa >xe/iaHMfl 6pow AeceTMUHM 3Haun. 
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x v\nv\ x 



ujecTHance- 

TM4HO 

hmc/io 



Hmc/ioto ce npeo6pa3yBa b hm3 ot LuecmaM- 
ceTM^HM uncppn. HanpwMep hmc/ioto 234 ce 
3anncBa ioto "EA". ToBa cpopMaTupaHe ce 
noAA"bp>Ka caMO ot ue/ionwc/ieHki TunoBe. 



Tpa6Ba p,a MMaMe npeABMfl, ne npn noBeneTO cpopMaTupaiun HM30Be KpawHi/mT 
BMfl Ha HM3a 3aBMCM ot HacTpoMKMTe b Regional Options b Control Panel, 
KoraTO He e noflafleHa i/i3pi/mHO Ky/iTypa. K/iacvr NumberFormatinfo cbAtpao 
MHCpopMaunfl 3a Ba/iyTa, AeceTMUHM pa3Ae/inTe/iw v\ Apyrn cmmbo^m, CBtp3aHM 
c nwc/iOBkiTe ctomhoctm. l_Ue ro pa3r/ieAaMe no-noApo6HO b ceKun^Ta 3a 
MHTepHaukiOHa/iki3auwfl v\ Ky/iTypw. 

C^eAHMTe npuMepn AeMOHcrpwpaT cpopMaTupaHeTO Ha hmc/io bbb bma Ha 
Ba/iyTa, ei<cnoHeHuio/ieH 3annc, wecTHaMceTkmeH 3annc v\ npoueHT. 



int i = 100 


• 








string formatted 


= i.ToString( 


"C") ; 


Console . Wri 


teLine 


( formatted) ; 




// Result: 


100, 00 


JIB 






// (npw b'bji 


rapcKM 


HaCTpOMKM Ha 


Windows ) 


double d = 


-3.27e 


3 8; 






Console .Wri 


teLine 


("{0 


:E}", d); 




// Result: 


-3,270000E+038 




int value = 


29690 








Console .Wri 


teLine 


("Ox 


{0:X8}", 


value) ; 


// Result: 


0x000073FA 






double p = 


0.3378 








Console .Wri 


teLine 


("{0 


:P}", p); 




// Result: 


33,78 


° 







B ropHMfl npuMep bma^t Ha no/iyneHMH hm3 3aBMCM ot peri/iOHa/iHkiTe Hacrpoi/i- 
km Ha MaujMHaTa, Ha kohto e crapTwpaH. 

OopMaTMpaHe Cbc co6cTBeHM wa6siOHM 

ripn OTne^aTBaHe Ha nwc/ia MMaMe b"B3mo>khoct p,a 3aAaBaMe v\ co6cTBeHM 
Lua6/iOHi/i 3a cpopMaTupaHe npe3 i/i3no/i3BaHeTO Ha cnep,uv\je cmmbo/im: 



OopMaTMpaii^ 

3H8K 


llMe 


OnkicaHkie 


# 


Ane3 


3aMecTBa eAHa uwcppa, KaTO npn /lwnca Ha 
uwcppa He ce OTnenaTBa hmluo. 





Hy/ia 


3aMecTBa eAHa uncppa, ioto npn zikinca Ha 
uncppa ce OTne^aTBa 0. 




TOUIO 


3aAaBa AeceTMUHaTa 3aneTaa. 
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/ 


3aneTaa 


3aAaBa pa3Ae/ikiTe/i Me>Kfly xv\nnp,v\Te. 



Cnep,HM9\T npuMep noKa3Ba KaK MoraT p,a ce no/i3BaT Te3M ci/imbo/im 3a cb3Aa- 
BaHe Ha co6cTBeHM Lua6/iOHki: 



long tel = 359888123456; 

Console. WriteLine ( "Teji . {0: (+###) (##) ### ## ##}", tel) 

// Result: Teji. (+359) (88) 812 34 56 

decimal sum = 4317. 60M; 

Console. WriteLine ("Sum = { :###,###, ##0 . 00 }" , sum); 

// Result: Sum = 4 317,60 



KaKTO i/i b npeflxoflHMfl npuMep, bmabt Ha no/iyneHkisi hm3 3aBncn ot perno- 
Ha^HMTe HacTpoMKM Ha MaujMHaTa, Ha koato e crapTkipaH. Te 3aAaBaT BMAa Ha 
AeceTkinHaTa touio, KaKTO v\ pa3Ae/ikiTe/ikiTe Me>KAy xwnnp,v\Te. 

OTMecTBaHe npn 4>opMaTnpaHeTO 

ripn OTne^aTBaHe c cJDopMaTupaHe MO>KeM p,a 3aAaBaMe ujupuHaTa Ha no/ieTO, 
b KoeTO Tpa6Ba p,a ce 3anmue pe3y/iTaTbT. LilnpuHaTa ce yKa3Ba cneA HOMepa 
Ha apryMeHTa, OTRenena etc 3aneTaa. HanpuMep {0,10} pa3no/iara Hy/ieBMAT 
apryMeHT b npocTpaHCTBO ot 10 ci/iMBO/ia, KaTO AOirb/iBa ot/iabo c MHTepBa/iw, 
a {0,-8} pa3no/iara Hy/ieBkiflT apryMeHT b npocTpaHCTBO ot 8 ci/iMBO/ia, KaTO 
AOirb/iBa ota^cho c kiHTepBa/iki. 



decimal 


sum = 4317 


60M 














Console 


. Wri 


teLine ( 


'Sum 


— 


1 {0 


,16: 


C} 1 


ii 
r 


sum) ; 


// Resu 


It: 


Sum = | 




4 


317 


, 60 


JIB | 






string 


ip = 


"62.44 


14. 


203 


II . 










Console 


.Wri 


teLine ( 


'IP: 


1 {0,- 


20} | 


i 


ip) 


; 


// Resu 


It: 


IP: |62 


44. 


14. 


203 






1 





OcBeH npe3 CTaHAapTHMTe cJDopMaTupaiun HM30Be, HanwHtT Ha OTnenaTBaHe 
Ha CTOMHOCTMTe MO>Ke Aa ce KOHTpo/ii/ipa m npe3 noTpe6nTe^CKO c|DopMaTM- 
paHe. 

B ropHkia npuMep, noHewe ce i/i3no/i3Ba TuntT decimal, KOHcraHTaTa, koato 
My ce npucBOABa ioto ctomhoct, Tpa6Ba Aa 3aBtpujBa c 6yKBaTa "m". B e3MKa 
C# Ta3M 6yKBa yKa3Ba, ne KOHcraHTHaTa ctomhoct e ot Tun system. Decimal. 
Ako Ta3M 6yKBa ce nponycHe, KOMni/i/iaTopvr me cui/iTa KOHCTaHTaTa 3a nwcno 
ot Tun double. l~lo noAo6eH HanwH KOHCTaHTMTe ot Tun long Tpa6Ba Aa 
3aB"bpujBaT Ha "l", a KOHcraHTkiTe ot Tun float - Ha "f". 



OopManipaHe Ha flam m nacoBe 

OopMaTupaHeTO Ha Aa™ v\ nacoBe ce M3B"bpujBa npe3 Lua6/iOHki 3a c|DopMaTM- 
paHe. Te3M Lua6/iOHki npeAcraB/iHBaT cmmbo/ihm HM30Be, komto ce cbcroyiT ot 
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cpopMaTupaiuM ckiMBO/iki (6yKBM ot ziaTkiHCKaTa a36yi<a, komto ce 3aMecTBaT c 
e/ieMeHT ot noflafleHaTa flaTa m/im nac) v\ flpyrn cmmbo/im, komto ce i/i3no/i3BaT 
6e3 M3MeHeHne. B Ta6/inuaTa ca p$p,euv\ Haw-necro M3no/i3BaHMTe cpopMa- 
Tupaiun cmmbo/im: 



OopMampauj 

CMMBO/1 


Ormcai-me 


d, dd 


3aMecTBa fleHfl ot noflafleHaTa flaTa (bbb BapnaHT cbOT- 
BeTHO c m 6e3 BOfleiua Hy/ia). 


M, MM 


3aMecTBa Meceua ot noflafleHaTa flaTa (bbb BapnaHT cb- 
OTBeTHO c m 6e3 BOfleiua Hy/ia). 


MMMM 


3aMecTBa nt/iHOTO MMe Ha Meceua ot noflafleHaTa flaTa Ha 
e3MKa, CB"bp3aH c Ky/iTypaTa Ha TeKymaTa HMUJKa. 


YY, YYYY 


3aMecTBa rofli/maTa ot noflafleHaTa flaTa (b flByuwcppeH 
v\nv\ 4eTnpnuncppeH cpopMaT). 


h, hh, H, HH 


3aMecTBa naca ot noflafleHMTe flaTa v\ BpeMe (bbb BapnaHT 
cbOTBeTHO c m 6e3 BOfleiua Hy/ia). Bbb BapnaHTa c Ma/iKM 
6yKBM ce M3no^3Ba 12-nacoB cpopMaT, a bbb BapnaHTa c 
MaBHM 6yKBM - 24-nacoB cpopMaT. 


ni, mm 


3aMecTBa MMHyTaTa ot noflafleHMTe v\ BpeMe (bbb BapnaHT 
ctOTBeTHO c m 6e3 BOfleiua Hy/ia). 


s, ss 


3aMecTBa ceKyHflaTa ot noflafleHMTe v\ BpeMe (bbb BapnaHT 
ctOTBeTHO c m 6e3 BOfleiua Hy/ia). 


/ 


3aMecTBa TeKyiuna pa3fle/iMTe/i Me>Kfly ahm, Meceun v\ 
roflMHM. Pa3fle/ikiTe/iflT ce B3MMa ot TeKymaTa Ky/iTypa (ot 

CBOMCTBOTO DateTimeFormatlnf o . DateSeparator) . 




3aMecTBa TeKyiuna pa3fle/iMTe/i Me>Kfly nacoBe, Mi/my™ v\ 
ceKyHfln. Pa3fle/iMTe/iflT ce B3MMa ot TeKymaTa Ky/iTypa (ot 

CBOMCTBOTO DateTimeFormatlnf o . TimeSeparator). 



ripn OTne^aTBaHe Ha flaTa Moxe fla ce 3aflafle v\nv\ fla He ce 3aflafle Lua6/iOH. 
Ako Lua6/iOH He 6"bfle 3aflafleH, ce i/i3no/i3Ba Lua6/iOH"bT no noflpa36npaHe 3a 
TeKymaTa Ky/iTypa. Ot TeKymaTa Ky/iTypa 3aBMCHT v\ hakom ot cpopMaTupa- 
LUUTe cmmbo/im, HanpwMep pa3fle/ii/iTe/iMTe. 

OopMaTMpaHe Ha Aani m nacoee - npnMep 

IHe fleMOHCTpupaMe i/i3no/i3BaHeTO Ha cpopMaTupamn HM30Be 3a fla™ c hako/i- 
ko npuMepa: 



DateTime now 


= Da 


teTime 


Now; 














Thread. Curren 


tThread. 


3urrentCulture= 


Cult 


urel 


nf o 


. Invarian 


tCulture; 


Console .Write 


Line 


("{0 


:d 


MM. 


yyyy - 


- HH 


:mm: 


ss } 


ii 

r 


now) ; 




// Result: 28 


.09. 


2005 


- 


19: 


25:02 
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Thread. CurrentThread. CurrentCulture = new Culturelnf o ( "bg-BG" ) 
DateTime birthDate = new DateTime ( 1980, 06, 14, 06, 10, 00); 
Console . WriteLine ( 

"A3 cbm pofleH Ha {0:d MMMM yyyy v., b HH:mm yaca}.", 

birthDate) ; 
// Result: A3 cbm poneH Ha 14 IOhm 1980 r., b 06:10 yaca. 

Thread. CurrentThread. CurrentCulture = new Culturelnf o ( "en-US" ) 
Console .WriteLine (DateTime . Now) ; 
// Result: 9/28/2005 7:24:49 PM 



noTpe6nTe/iCKO 4>opMaTnpaHe 

TunoBeTe MoraT fla AecJDMHupaT CBoe co6crBei-io cJDopMaTupaHe. 3a ue/iTa e 
Hy>KHO TuntT fla MMn/ieMeHTi/ipa MHTepc|DeMca iFormattabie v\ fla npeflocraBH 

CBOM MeTOfl ToString( string format, IFormatProvider f ormatProvider) . 

Bt3MO>KHO e cbmo fla cm flecJDkiHwpaMe co6cTBeH MeTOfl, komto fla ce rpn>KM 3a 
cJDopMaTupaHe Ha npoi/i3BO/ieH Tun. 3a fla HanpaBMM Haiu MeTOfl Format)...), 
komto fla M3no^3BaMe 3a cJDopMaTupaHeTO Ha flafleH Tun, Tpa6Ba fla MMn/ie- 

MeHTkipaMe ICustomProvider M IFormatProvider. 

noTpe6nTe/iCKO cpopMaTMpaHe 3a co6cTBeHM TunoBe 

Mo>KeM fla flo6aBMM b"B3mo>khoct 3a o6pa6oTKa Ha flecJDMHupaHM ot Hac <£opMa- 
Tupaiflu HM30Be b flecJDMHupaHMTe ot Hac co6cTBeHM TkinoBe. 3a ue/iTa Tpa6Ba 
b HaujMTe TunoBe fla i/iMn/ieMeHTwpaMe MHTepcJDekica iFormattabie v\ MeTOfla 

My ToString(). I~l0 T03M HaHMH Lfle MMaMe KOHTpO/l Btpxy TOBa KaKBM c|DopMa- 

Tupaiflu HM30Be me pa3no3HaBa HaujuaTTun. 

MeTOfl"bT ToString(...) Ha IFormattabie npneMa KaTO napaMeTpn CJDOpMaTM- 

paiu hm3 m flocTaBHMK Ha cpopriaT (format provider). Ako cJDopMaTupaiunflT 
hm3 e npa3eH v\nv\ null, ce M3B"bpujBa cJDopMaTupaHe no noflpa36npaHe. Ako 
AOCTaB4MKtT Ha (fcopMaTi/ipaHe e null, ce i/i3no/i3Ba to3m no noflpa36npaHe. 

C/ieflBa npuMep 3a Tun, noflfltpwam hako/iko BMfla cJDopMaTupaiun HM30Be: 



class Money : IFormattabie 

{ 

private double mAmmount; 

public Money (double aAmmount) 

{ 

mAmmount = aAmmount; 

} 

public string ToString ( string aFormat, 

IFormatProvider aFormatProvider ) 
{ 
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} 



if (aFormat 



"USD") 



else if (aFormat 



return String . Format ( 

"${0: ###,###, ##0.00}", mAmmount) ; 



'BGL' 



return String . Format ( 

"{0:###,###,##0.00} jib.", mAmmount); 



else 



throw new FormatException (String . Format ( 
"Invalid format: {0}", aFormat)); 



static void Main i 



{ 



Money m = new Money (27 000 ) ; 

Console. WriteLine ( "B nojiapw: {0:USD}", m) ; 

// Result: B nojiapw: $27 000,00 

Console. WriteLine ( "B jieBa: {0:BGL}", m) ; 

// Result: B JieBa: 27 000,00 jib. 

try 

{ 

Console. WriteLine ( "B eBpo: {0:EUR}", m) ; 

} 

catch (FormatException fe) 

{ 

Console .WriteLine ( "Error : {0}", fe. Message); 

} 

// Result: Error: Invalid format: EUR 



K/iacbT Money ot npwMepa pea/iki3kipa m-uepcpeMca iFormattabie v\ MO>Ke fla 
6-bfle cpopMaTupaH c HM30BeTe "usd" m "bgl". 

noTpe6MTe/iCKO cpopMampaHe 3a cbujecTByBaujM TwnoBe 

MoxeM fla ynpaB^ABaMe cpopMaTupaHeTO Ha Bene ctiuecTByBaiunTe TunoBe, 
KaTO c"b3flaBaMe co6cTBeHM K/iacoBe, AOCTaBni/iuw Ha cpopMaT. Te Tpa6Ba fla 

MMn/ieMeHTMpaT MHTepcpeMCMTe ICustomFormatter M IFormatProvider. Ilpi/I 

M3BMKBaHeTO Ha MeTOfla Tostring(...) , npaBki/iaTa, no komto fla me ce M3B"bp- 
ujki cpopMaTupaHeTO, ce onpefle/iHT ot noflafleHna KaTO napaMerbp flocraBni/iK 
Ha cpopMaT. HflMa fla ce cnnpaMe He noBene Rejawnw. KoHKpeTeH npuMep 3a 

M3nO/13BaHeTO Ha ICustomFormatter M IFormatProvider MMa B MSDN 
Library, B nOMOLflHaTa MHCpopMaui/m 3a K/iaca IFormatProvider. 
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l/lHTepHauiiOHa/iii3ai4M5i 

K/iacoBeTe string m char 3aBMCAT ot t. Hap. Ky/iTypa, koato M3no/i3BaT. 

TeXHMTe MeTOflM Format (...), Compare (...) , ToUpper ( ) M ToLower ( ) pa60T51T no 

pa3/ikmeH HanwH 3a pa3/ikmHHTe e3nun. Ky/iTypaTa Bnwne v\ Ha craHAapTHMTe 
cJDopMaTupaiun HM30Be, npe3 komto ce cJDopMaTupaT nwcna, Ba/iy™ v\ AP- 

Ky/lTypMTe ce Aec|DMHMpaT OT K/iaca System. Globalization. Culturelnfo M 

BCAKa HMiuKa b npw/ic»KeHi/ieTO MMa acounnpaHa c Hea Ky/iTypa (MHCTaHuna Ha 
to3m K/iac). 

Ky/iTypaTa Ha TeKymaTa HMiuKa Mowe p,a 6"bAe M3B/ieneHa ot cbomctboto 

CurrentCulture Ha K/iaca System. Threading. Thread. AKO He 6"bAe yKa3aHa 
M3pn4HO, no noApa36wpaHe TeKymaTa Ky/iTypa ce ki3B/ikma ot peri/iOHa/iHMTe 
HacTpowKM b KOHTpo/iHMfl nanen Ha Windows. 

Ky/uypiiTe b .NET Framework 

EAHa Ky/iTypa cbAtpwa MHCJDopMauMfl 3a Ka/ieHAap, c|DopMaT Ha p,ajv\ m nacoBe, 
c|DopMaT Ha ni/ic/ia v\ Ba/iyTi/i, Ta6/iwua 3a cpaBHeHne Ha HM30BeTe, Ta6/ii/iua 3a 
npoMAHa Ha perncTbpa Ha 6yKBMTe v\ AP- 

MHCTaHunfl Ha K/iaca culturelnfo MO>Ke p,a no/iynwM npe3 KOHcrpyKTopa 
culturelnfo, Ha komto ce noAaBa koa Ha e3MK, cneRBan ot koa Ha A^pwaBa: 



Culturelnfo cultureFrenchCanada = new Culturelnf o ( "f r-CA" ) ; 
Culturelnfo cultureEngUnitedStates = new Culturelnf o ( "en-US" ) 



flpyr Ha^MH 3a MHCTaHunpaHe Ha K/iaca culturelnfo e c noMOurra Ha craTkm- 
hoto My cbomctbo invariantcuiture, KoeTO Bptiua MHBapnaHTHaTa (o6iuaTa) 
Ky/iTypa: 



Culturelnfo cultureNeutral = Culturelnf o . Invariantcuiture; 



MHBapnaHTHaTa Ky/iTypa He e CB"bp3aHa c hmkom e3MK m Atp>KaBa m ce 
M3no^3Ba, 3a pa6oTa b HeyTpa/iHa cpeAa, npuMepHO 3a 3anncBaHe Ha ni/icna b 
HeyTpa/ieH c|DopMaT, komto He 3aBncn ot A^pwaBaTa. 

K/iacbT Culturelnfo 

K/iacbT culturelnfo ce i/i3no/i3Ba npn neTeHe Ha TeKCTOBM pecypcn, c|DopMa- 
TupaHe, napcBaHe, CMHHa Ha perncTtpa, copTupaHe v\ Apyrn onepaunn, 3aBM- 
ceiun ot HacTpoMKMTe Ha noTpe6kiTe/ifl 3a e3MK v\ A^pxaBa. 

CBOMCTBa Ha K/iaca Culturelnfo 

no-Ba>KHMTe CBOMCTBa Ha K/iaca Culturelnfo ca Calendar, Comparelnfo, 
DateTimeFormat, NumberFormat M Textlnfo: 
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- calendar - cbfl"bp>Ka Ka/ieiHflapa Ha Ky/uypaTa (rpuropnaHCKM, \onv\an- 

CKM, eBpeMCKM, flnOHCKM, KOpeMCKM, TaMBaHCKkl), BK^K)4BaiU MHCpopMa- 

UMfl 3a epnTe, BucoKOCHMTe toamhh, 6poa Meceun v\ 6poa ahm 3a BceKM 
Meceu b 3aBMCMMOCT ot roflMHaTa. 

- compareinfo -flecpMHupa KaK p,a 6tAaT cpaBHABaHM HM30Be 3a 3aflaAe- 
HaTa Ky/iTypa. 

- DateTimeFormat - cwvbpwa cpopMaTa 3a Bki3ya/iM3auwfl Ha flaTa m nac 
3a 3aAaAeHaTa Ky/iTypa. 

- NumberFormat - cbAtpwa cpopMaTa 3a 3ani/ic Ha ni/ic/iaTa m BMfla Ha 
Ba/iyTaTa. 

- Textinfo - flecpMHupa nucMeHOCTTa, acounnpaHa c TeKymaTa Ky/uypa. 
rincMeHOCTTa onpeAe/ia npaBki/iaTa 3a CMAHa Ha perncTtpa. 

3a bcako ot Te3M CBOMCTBa MMa cbOTBeTHM K/iacoBe, AecpMHupaHM b npocTpaH- 

CTBOTO OT MMeHa System. Globalization. 

K/iaci>T Culturelnfo - npuMep 

Cbc c^eAHMfl npuMep me AeMOHcrpwpaMe B/ii/iAHkieTO Ha Ky/iTypaTa npn cpop- 
MaTupaHe Ha Ba/iyTa: 



using System; 

using System. Globalization; 

using System. Windows . Forms; 

class CulturesDemo 

{ 

static void ShowAmmount ( 

double aAmmount, Culturelnfo aCulture) 

{ 

string message = String . Format ( 

aCulture, "Ammount : {0:C}", aAmmount); 

String caption = aCulture . EnglishName; 

MessageBox . Show (message, caption) ; 
} 

static void Main ( ) 

{ 

ShowAmmount (137 .25, new Culturelnfo ( "bg-BG" ) ) 
ShowAmmount (137 .25, new Culturelnfo ( "en-US" ) ) 
ShowAmmount (137 .25, new Culturelnfo ( "de-DE" ) ) 

} 
} 



B Ana/ioroBaTa KyTi/ifl me ce Bi/i3ya/iki3kipa cyMaTa 137.25, KaTO Ba/iyTaTa me 
6"bAe cbOTBeTHO b neea, AO/iapw v\ eBpo: 



Bulgarian (Bulgaria) 



*l 



Ammount: 137,25 jib 



OK 



English (United States) 



Ammount: $137,25 
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2<J 



OK 



German (Germa 



Ammount: 137,25 € 



OK 



CniiCbK Ha KyjuypiiTe - npuMep 

C/ieflHMAT KOfl pea/iki3kipa Bki3ya/iki3kipaHe Ha bcmukm BrpafleHM b .NET 
Framework Ky/iTypw: 



using System; 

using System. Globalization; 

public class ListAllCulturesDemo 

{ 

public static void Main ( ) 

{ 

Culturelnf o [ ] allCultures = Culturelnfo. 
Get Cultures (CultureTypes .AllCultures ) ; 
foreach (Culturelnfo ci in allCultures) 

{ 

Console. Write ("{0,-11}", ci.Name) ; 

Console .Write ( " {0,-4}", ci . TwoLetterlSOLanguageName) 

Console. Write (" {0,-4}", 

ci . ThreeLetterWindowsLanguageName ) ; 
Console .WriteLine ( " {0,-30}", ci . DisplayName) ; 



M3B/iimaHe Ha cnwcbK ot bcmhkm Ky/iTypu b .NET 
Framework - npMMep 

Ue/ua Ha cneRBauxwn npuMep e p,a M3BeAeM cnwcbK ot bcmhkm Ky/uypw, 
noAAtpxaHM ot .NET Framework. CnwcbicbT me 6"bfle CbcraBeH ot hhko/iko 
ko/iohkh - .NET MfleHTMC|DMKaTop Ha Ky/iTypa, flBy6yKBeH ISO MfleHTMC|DMKaTop, 
Windows MAeHTmfcm<aTop v\ TeKCTOBO onucaHne. Eto KaK M3r/ie>KAa cope KOAa 
Ha npuMepa: 



using System; 

using System. Globalization; 

public class ListAllCulturesDemo 

{ 

public static void Main ( ) 

{ 
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Console. WriteLine ("CULTURE ISO WIN DISPLAYNAME" ) ; 

Console .WriteLine ( " " ) ; 

Culturelnf o [ ] allCultures = 

Culturelnf o . Get Cultures (CultureTypes .AllCultures ) ; 
foreach (Culturelnfo ci in allCultures) 

{ 

Console. Write ("{0,-11}", ci.Name) ; 

Console .Write ( " {0,-4}", ci . TwoLetterlSOLanguageName) 

Console. Write (" {0,-4}", 

ci . ThreeLetterWindowsLanguageName ) ; 
Console .WriteLine ( " {0,-30}", ci . DisplayName) ; 



Eto m M3BaAKa ot no/iynei-mfl pe3y/iTaT: 



"C:\temp\StringsDemo\bin\Debug\StrinqsDemo.exe" 



Jnjxj 



ar-KW 


ar 


ar-AE 


ar 


ar-BH 


ar 


ar-QA 


ar 


bg 


bg 


bg-BG 


bg 


ca 


ca 


ca-ES 


ca 


zh-CHS 


zh 


zh-TH 


zh 


zh-CN 


zh 


zh-HK 


zh 


zh-SG 


zh 


zh-MO 


zh 


zh-CHT 


zh 


cs 


cs 


cs-CZ 


cs 


da 


da 


da-DK 


da 


de 


de 


de-DE 


de 


de-CH 


de 


de-AT 


de 


de-LU 


de 


de-LI 


de 


el 


el 


el-GR 


el 


en 


en 


en-US 


en 


en-GB 


en 


en-flU 


en 


en-Cfl 


en 


en-NZ 


en 



L± 



ARK Arabic (Kuwait) 

ARU Arabic (U.A.E.) 

ARH Arabic (Bahrain) 

ARQ Arabic (Qatar) 

BGR Bulgarian 

BGR Bulgarian (Bulgaria) 

CAT Catalan 

CAT Catalan (Catalan) 

CHS Chinese (Simplified) 

CHT Chinese (Taiwan) 

CHS Chinese (People's Republic of China) 

ZHH Chinese (Hong Kong S.A.R.) 

ZHI Chinese (Singapore) 

ZHM Chinese (Macau S.A.R.) 

CHT Chinese (Traditional) 

CSV Czech 

CSV Czech (Czech Republic) 

DAN Danish 

DAN Danish (Denmark) 

DEU German 

DEU German (Germany) 

DES German (Switzerland) 

DEA German (Austria) 

DEL German (Luxembourg) 

DEC German (Liechtenstein) 

ELL Greek 

ELL Greek (Greece) 

ENU English 

ENU English (United States) 

ENG English (United Kingdom) 

ENA English (Australia) 

ENC English (Canada) 

ENZ English (New Zealand) 
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napcBaHe Ha Tiinoee 

3aAanaTa 3a no/iynaBaine Ha o6eKT B"b3 ocHOBa Ha hm3 e necro cpeiuaHa b 
npaKTMKaTa. Hn3"bT MO>xe p,a e no/iyneH KaTO bxoa ot noTpe6kiTe/i*i v\nv\ B3eT 
ot 6a3a ashhu. Ue/iTa hm e p,a KOHcrpywpaMe o6eKT ot CTOMHOcrra My, 3a p,a 
6"bAe Tfl no-/iecHO M3no/i3BaeMa b HaiueTO npki/ioxeHwe. 

B .NET Framework 3a peiueHneTO Ha Ta3M 3aAana e npeAOCTaBeHO cneuwa/iHO 
cpeACTBO - MeTOAtT Parse (string) , komto npaBM CMHTaKTM^eH ananv\3 (nap- 
CBaHe). MexaHM3M"bT Ha HeroBOTO AewcTBue e cneRHwnj: Ha MeTOAa 
Parse (string) Ha o6eKT, noAAtpwam napcBaHe, ce noAaBa hm3, komto 3aAa- 
Ba Ba^MAHa ctomhoct 3a MHCTaHuna Ha TaicbB o6eKT. MeTOAtT Parse (string) 
o6pa6oTBa noAaAeHna hm3 m Bptiua MHCTaHuna Ha o6eKTa etc 3aAaAeHaTa 
ctomhoct. TaKa MeTOAtT M3n"b^HABa ponnja Ha KOHCTpyKTop npn cb3AaBaHeTO 
Ha o6eKTa. 

MeTOAtT Parse (string) pea/iM3kipa npoTMBono^o>KHaTa c|DyHKUMfl Ha MeTOAa 
TostringO. rioAo6HO Ha Hero, tom M3no/i3Ba o6eKT, AOcraBUMK Ha (fcopMaT 
(FormatProvider), 3a p,a onpeAe/iw KaKBO Tb/iKyBaHe p,a HanpaBM Ha noAa- 

AeHMfl My CMMBO/ieH HM3. 

MeTOAtT Parse (string) Ce nOAA"bp>Ka CTaHAapTHO OT BCM4KM HMC/ieHM Tuno- 

Be, ot Tuna DateTime, ot M36poeHMTe TkinoBe (enums), KaKTO v\ ot TunoBeTe 

Char M Boolean. 



napcBaHe Ha hmcjiobm TMnoBe 

MeTOAtT Parse (string) Moxe p,a napcBa nwc/ia, 3anncaHM b pa3/iwnHki <fcop- 

MaTM. BapnaHTbT Parse (string, Number Styles) n03BO/lflBa Rd ce 3aAaBaT 

pa3^M4HM onuuM npw napcBaHeTO. Numberstyies AecJDMHupa 6mtobo no/ie, b 
KoeTO BceKM 6mt o6o3Ha4aBa Ranv\ e no3BO/ieHO v\nv\ He onpeAe/ieHO noBe- 
AeHne Ha BxoAaiunfl hm3. B Ta6/iwuaTa ca RaReuv\ no-Ba>KHi/iTe <fc/iaroBe v\ 
3Ha4eHneTO, KoeTO Numberstyies mm npwAaBa: 



llMe Ha 4>/iara 


OnkicaHkie 


None 


Cneuwa/iHM 3Haun He ca no3BO/ieHM. 


AllowLeadingWhite, 
AllowTrailingWhite 


YKa3Ba, ne npn napcBaHeTO Tpa6Ba p,a ce npeHe- 
6perHaT npa3HM MecTa b Hana/iOTO / b Kpaa. 


AllowLeadingSign 


YKa3Ba, ne hi/ic/iobmat hm3 MO>xe p,a MMa 3HaK b 
Hana/iOTO. Banv\Rnv\je cmmbo^m 3a 3HaK ce onpe- 
Ae/isiT Ky/iTypaTa, ot CBOMCTBaTa Positivesign v\ 

NegativeSign H3 NumberFormatlnf o. 


AllowParentheses 


YKa3Ba, ne nkic/iOBMAT hm3 MO>xe p,a 6"bAe 3arpaAeH 
B ABOMKa cko6m. 


AllowDecimalPoint 


YKa3Ba, ne hmc/iobmat hm3 MO>xe p,a cbAtpwa 
AeceTM^Ha 3aneTaa. Ba/iwAHMTe 3Haun 3a Aece- 
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TM4Ha 3aneTaa ce onpe,qe/iyiT ot cbomctboto 

NumberFormatlnfo Ha l/l3nO/13BaHaTa Ky/lTypa. 


Al 1 o wThous ands 


YKa3Ba, ne nwc/iOBkiflT hm3 MO>Ke fla cbfltpwa 
rpynnpaiun pa3fle/inTe/iw - pa3Rennuxw HanpuMep 
CTOTMUMTe ot xki/iflflHTe. Ba^MAHMTe pa3fle/ikiTe/iki 
ce Onpefle/lflT OT NumberFormatlnfo CBOMCTBOTO 

Ha M3no^3BaHaTa Ky/iTypa. 


AllowExponent 


YKa3Ba fla/iki hmc/iobi/iat hm3 Moxe na e b eKcno- 
HeHuna^eH 3annc. 


AllowCurrencySymbol 


YKa3Ba, ne nwc/iOBkiyiT hm3 ce npneMa KaTO 
Ba/iyTHa MHCpopMauna, aKO MMa Ha/iwueH cmmbo/i 
3a Ba/iyTa; b npoTMBeH cnynai/i ce npneMa ioto 
mmc/10. Ba^MflHMTe cmmbo^m 3a Ba/iyTa ce 

Onpefle/lflT OT CBOMCTBOTO CurrencySymbol Ha 
NumberFormatlnfo. 


AllowHexSpecif ier 


YKa3Ba, ne nkic/iOBwyrr hm3 npeflcraB/iflBa wecr- 
HaMceTM^Ha ctomhoct. Ba^MflHMTe wecTHai/iceTi/m- 

HM CTOMHOCTM Cbfl"bp>KaT UMCppMTe 0-9 l/l UjeCTHaM- 

ceTi/mHkiTe uncppn A-F v\ a-f. Hn30BeTe He Tpa6Ba 
Aa MMaT "Ox" b Hana/iOTO. 



Ttti KaTO 3a BC^Ka HacTpoMKa ce M3no/i3Ba eflkm 6mt ot 6mtoboto none, e 
ziecHO fla ce 3aflafle KOM6nHaunfl ot HacTpoMKM. ToBa MO>KeM fla HanpaBMM c 
no6nTOBMfl onepaTop | no c/ieflHi/i*i HanwH: 



string price = "3,14159"; 

double unitPrice = Double . Parse (price, 
NumberStyles .AllowCurrencySymbol | 
NumberStyles . AllowDecimalPoint | 
NumberStyles .AllowExponent | 
NumberStyles . AllowLeadingWhite | 
NumberStyles . AllowParentheses | 
NumberStyles . AllowThousands | 
NumberStyles . AllowTrailingWhite) ; 



C to3m KOfl yKa3BaMe, ne >Ke/iaeM fla no/iynwM hmc/io ot noTpe6i/iTe/iCKi/i hm3, 
KaTO no3BO^ABaMe ci/imbo/i 3a Ba/iyTa, .qeceTi/mHa 3aneTaa, eKcnoHeHTa, npa3- 

HM CMMBO/ll/l B Hana/IOTO, flBOMKa CK06kl, pa3fle/lMTe/lM Ha Xkl/lflflklTe m npa3HM 
CklMBO/lkl B Kpafl. HflKOM OT Te3M napaMeTpM 3aBMCflT OT 3aflafleHMTe HaCTpOMKM 

3a Ky/iTypa. rio-HaTaTbK me pa3r/ie,qaMe B/iwyiHkieTO Ha 3aflafleHaTa Ky/iTypa 

Btpxy MeTOfla Parse (...) . 

3a fla He ce Ha/iara BceKM ntT fla M36poaBaMe ranKOBa mhoto cp/iaroBe, 
MOxeM fla ki3no/i3BaMe npeflecpuHnpaHMTe KOM6nHaunn ot cp/iaroBe b M36poe- 

HM51 TMn NumberStyles - CTOMHOCTMTe Integer, Number, Float, Currency, 

HexNumber m t. h., MMeHaTa Ha komto noflCKa3BaT 3a KaKBO cnywaT. Eto npn- 
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Mep 3a M3no^3BaHeTO Ha npeflecJDMHupaHa K0M6nHaunfl ot <£/iaroBe npn napc- 
BaHeTO Ha ni/icno: 



string price = "17,34 jib"; 

double unitPrice = Double . Parse (price, NumberStyles . Currency) ; 



BsiMflHMe Ha Ky/uypaTa Bi>pxy napcBaHeTO 

3a fla 3aflafleM M3pn4HO >xe/iaHi/iTe HacTpoMKM Ha Ky/uypaTa, Tpa6Ba fla 

l/l3nO/13BaMe BapnaHTa Parse (string, IFormatProvider). TOM npneMa KaTO 

napaMerbp o6eKT, kiMn/ieMeHTkipam IFormatProvider, komto yi<a3Ba c|DopMa- 

TkipaiUMTe HaCTpOMKM 3a M3nO/13BaHaTa Ky/lTypa. IFormatProvider 06eKTbT 

BK/iK>nBa MHCJDopMauMfl 3a c|DopMaTkipaHeTO Ha nwcnaTa (pa3Ae/ikiTe/i 3a xwnn- 
flMTe, 3HaK 3a flpo6HaTa nacT v\ flp.) v\ 3a cJDopMaTupaHeTO Ha Ba/iyTaTa (cmm- 
bo/1 3a Ba/iyTa v\ MecTono/io>KeHMe). 

MeTOfl"bT Parse (string, NumberStyles, IFormatProvider) KOM6klHMpa 

npeflxoAHMTe p,sa BapnaHTa Ha MeTOfla. C to3m MeTOA Moxe p,a ce 3aAaAaT 
eflHOBpeMeHHO cneumfcwueH c|DopMaT 3a napcBaHOTO hmc/io m cneumfcwuHa 
Ky/iTypa. 

napcBaHe Ha hmoiobm TMnoBe - npMMep 

HeKa pa3MeAaMe hako/iko npuMepa KaK MoxeM p,a napcBaMe nwcna KaTO 
3aflaBaMe KOM6nHaunfl ot <£/iaroBe 3a TexHua <£opMaT v\ Ky/iTypa: 



static void Main ( ) 

{ 

// Set the default formatting for current thread. 
// Invariant culture will be used for Console .WriteLine ( ) 
System. Threading . Thread. CurrentThread. Cur rent Culture = 
Culturelnf o . InvariantCulture; 

string s = " 000012,54 jib 

double value = Double . Parse ( s, NumberStyles . Currency, 

new Culturelnf o ("bg-BG") ) ; 
Console .WriteLine (value) ; // 12.54 

s = "17,345,342.38"; 

value = Double . Parse ( s, NumberStyles . Number, 

new Culturelnfo ("en-US") ) ; 
Console. WriteLine (value) ; // 17345342.38 

value = Double . Parse ( s, NumberStyles . Number, 

new Culturelnfo ("bg-BG") ) ; 
// System. FormatException : Input string was not in a 
// correct format. 
} 
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ripn irbpBOTO o6p"biueHne kbm Parse (...) noflaBaMe hm3, cbfltpwam MHCpop- 
Maunfl 3a ueHa b 6"b/irapcKM cpopMaT. 3aAaBaMe napaMeTbp Numberstyies . 
currency, 3a fla yKa>KeM, ne TOBa e Ba/iyTa v\ yKa3BaMe, ne M3no/i3BaMe Ky/i- 
TypaTa 3a Bt/irapMH ("bg-BG"), 3a fla Mowe npaBM/iHO fla 6"bflaT pa3no3HaTM 
cmmbo/ibt 3a Ba/iyTa ("/ib") m 3HaKbT 3a ,qpo6HaTa nacr (","). 

ripn btopoto o6ptiueHne 3aAaBaMe, ne onaKBaMe fla nponeTeM hmc/io. TbM 
KaTO yKa3BaMe aMepuKaHCKa Ky/uypa ("en-us"), KopeKTHO ce pa3no3HaBaT 
3HaK"bT "," KaTO pa3fle^MTe/i Ha xv\ns\p,v\Te v\ 3HaK"bT "." KaTO o6o3HaneHkie 3a 
Hana/io Ha ,qpo6HaTa nacr. 3a cpaBHeHne CMe noKa3a/iM, ne aKO onuTaMe fla 
nponeTeM TOBa hmc/io c 6"b/irapcKa Ky/iTypa, me ce no/iynw M3K/iioneHMe ot 
Tun FormatException 3aiflOTO b Bt/irapMfl CMMBO/i"bT "," ce M3no^3Ba 3a OTfle- 
nnne Ha flpo6HaTa nacr npn pea/iHMTe nMC/ia. 

napcBaHe Ha flam 

K/iaCbT DateTime MMn/ieMeHTMpa MeTOfl Parse (...), KOMTO HM n03BO/lflBa fla 
nO/iyHMM HOB DateTime 06eKT OT HM30Be, Cbfl"bp>KaiUM flaTM B TeKCTOB BMfl. 

HeKa pa3MeflaMe MeTOfla DateTime. Parse (...) CbC CMTHaTypa Parse (string, 
IFormatProvider , DateTimeStyles) . HaHMHVT Ha 3anMCBaHe Ha flaTaTa M 
naca ce B3MMaT OT IFormatProvider. l/l36poeHMflT TMn DateTimeStyles 3afla- 

Ba floirb/iHMTe/iHM Hacrpoi/iKM (fla/iM HM3"bT MO>Ke fla cbfltpxa npa3HO Macro, 
Aa/iki fla ce npneMa TeKymaTa flaTa, KoraTO e 3aflafleH caMO nac v\ flp.). 

OcBeH MeTOfla Parse (...) K/iacbT DateTime MMn^eMeHTupa m flpyr MeTOfl 3a 

napCBaHe Ha flaTM M nacOBe - ParseExact( string date, string format, 
IFormatProvider) . T03M MeTOfl n03BO/lflBa 3aflaBaHe Ha TOUHMfl cpopMaT Ha 

flaTaTa v\ naca, komto Tpa6Ba fla ce napcHaT. 3a pa3/iMKa ot Parse (...), 
ParseExact(...) HflMa fla o6pa6oTM npaBki/iHO flaTaTa, aKO ta He OTroBapa 
a6co/iK)THO to4ho Ha 3aflafleHMfl cpopMaT. 

OopMaTbT Ha flaTMTe v\ nacoBeTe ce 3aflaBa npe3 Lua6/iOHM 3a cpopMaTupaHe, 
komto ca cbiflMTe, komto pa3r/ieflaxMe b ceKUM^Ta 3a cpopMaTMpaHe Ha flaTM. 

napcBaHe Ha rbth - npMMep 

3a fla M^KDCTpMpaMe pa60TaTa C Parse (...) M ParseExact(...) Lfle M3nO/13BaMe 

c^eflHMTe npMMepM: 



DateTime dt = DateTime . Parse ( " Thursday, August 05, 2004 
new Culturelnfo ( "en-US" ) , DateTimeStyles . AllowWhiteSpaces ) 

Thread. CurrentThread. CurrentCulture = 
Culturelnfo . InvariantCulture; 

Console. WriteLine ("{ 0:d} ", dt) ; 

// Result: 08/05/2004 

dt = DateTime. ParseExact ("5. 08 .2004 r. 15:47:00 y.", 

"d.MM.yyyy r. HH:mm:ss y.", new Culturelnfo ( "bg-BG" )) ; 
Console. WriteLine ("{ :d. MM. yyyy HH:mm:ss}", dt); 
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// Result: 5.08.2004 15:47:00 

dt = DateTime. ParseExact ("15: 53:21", "HH:mm:ss' 

Culturelnf o . InvariantCulture) ; 
Console. WriteLine ( " { : HH :mm: ss } " , dt) ; 
// Result: 15:53:21 



ripn irbpBOTO o6p"biueHne kbm MeTOAa Parse (...) yKa3BaMe, ne >xe/iaeM fla 

KOHCTpynpaMe HOB 06eKT OT TMn DateTime, KaTO CTOMHOCTTa Ce B3MMa OT HM3a 

" Thursday,August 05, 2004 ". Btopmat napaMerbp Cb3flaBa hob o6eKT 
cuitureinfo, komto yKa3Ba M3no^3BaHeTO Ha HacTpoMKMTe 3a Ky/uypa Ha 

CAIH (US). Ot M36poeHMfl Tkin DateTimeStyles Ce yKa3Ba CTOMHOCTTa 
DateTimeStyles.AllowWhiteSpaces, KOflTO pa3peiuaBa HM3"bT, KOMTO ce nap- 

CBa, fla cbfl"bp>Ka i/iHTepBa/iw, Ta6ynaui/iki v\ flpyrn cmmbo/im 3a npa3HO npocr- 

paHCTBO. 

C/ieflBaiuaTa CTtnKa e fla 3aflafleM MHBapnaHTHa Ky/iTypa 3a TeKymaTa HMUJKa. 
KaKTO BMflflXMe b ceKUMATa 3a Ky/uypw, MHBapnaHTHaTa Ky/iTypa, He e CBtp- 
3aHa c KOHKpeTHO MecTOHaxo>KfleHMe. B pe3y/iTaT Ha Ta3M onepauna cneflBa- 
iflMTe M3BMKBaHMfl Ha WriteLine (...) HflMa fla OTne^aTBaT flaTaTa c Hacrpoki- 
KMTe Ha onepaunoHHaTa ci/icreMa, a no HeyTpa/ieH othocho fltpwaBaTa HanwH. 

3a fla 6"bfle M3B"bpiueHO npaBi/i/iHO cneflBamoTO pa3no3HaBaHe, noflaBaMe Ha 
MeTOAa ParseExact (...) hm3 c flaTa, KOATO OTroBapa cmmbo/i no CMMBO/l Ha 
uja6/iOHa Ha 3afla,qeHi/m ot Hac ifcopMaT. 3aflaBaMe 6"b/irapci<a Ky/iTypa, 3a fla 
6"bflaT pa3no3HaTM npaBki/iHO CMMBO/ii/iTe 3a nac v\ roflMHa. 

npi/i btopoto o6p"biueHne kbm ParseExact (...) noflaBaMe KaTO Ky/iTypa 
Cuitureinfo. InvariantCulture 3a fla yKa>KeM, ne HM3"bT, KOMTO napcBaMe, 
He cbfl"bp>Ka cmmbo^m 3a nac, roflMHa v\ t. h. 

KoflnpaLqn cxeMM 

ripn npeHOca Ha TeKCTOBe no MpewaTa v\nv\ 3annca mm bbb <fcai/i/iOBe ce 
M3no^3BaT t. Hap. KOflnpaLqn cxeMM (encodings). HaM-necro ce M3no/i3BaT 
KOflnpaiflMTe cxeMM ot CTaHflapTa UTF (Unicode Transformation Format), 
flecJDMHupaHM ot Unicode craHflapTMTe. 

KOflMpai±(M cxeMM UTF 

UTF npeflCTaB^ABaT a/iropwTMi/mHki KOflnpaiun cxeMM, npn komto BceKM 
Unicode HOMep ce npeflcraBH ioto yHMKa/iHa nopeflnua ot 8-6mtobm, 16- 

6MTOBM M/1M 32-6MTOBM CTOMHOCTM. Ot TyK npOM3/lM3aT M pa3/lMHHklTe CJDOpMaTM 

3a cbxpaHeHne Ha TeKCT b Unicode c|DopMaT b KOMniOTbpHaTa naMeT - UTF-8, 
UTF-16, UTF-32. 
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Unicode 



Unicode 
HOhiep 



UTF 



EMToae 



HaM-pa3npocTpaHeHM5qT b MHTepHeT e UTF-8. UTF-16 ce M3no/i3Ba b Windows 
m Java, a UTF-32 e nony/iapeiH b hakom UNIX CMcreMM. KoHBepTupaHeTO 
Me>Kfly pa3^M4HMTe KOflnpaiun cxeMM ce ocbmecTBABa ot 6"bp3M a/iropMTMM, 
pa6oTeiun 6e3 3ary6a Ha MHCpopMauna. 

rioHexe KOAnpaHeTO npn UTF cxeMMTe e 6e3 3ary6a, cbiuecTByBa B3anMO- 
eflH03HanHO CbOTBeTCTBue Me>Kfly cxeMMTe UTF-8, UTF-16 v\ UTF-32. ToBa 
03Ha4aBa, ne BceKM TeKCT ot UTF-8 MO>xe p,a ce npeo6pa3yBa ro UTF-16 v\ 
cnep, TOBa aKO ce npeo6pa3yBa o6paTHO flo UTF-8, me ce no/iynki opurnHa^- 
HM51T UTF-8 TeKCT 6e3 HMKaKBM npoMeHM. CbmecTByBaT n flpyrn KOflnpaiun 
cxeMM, komto pa6oTAT etc 3ary6a, v\ npn tax H^Ma B3anMoeflH03Ha4HO cbOT- 
BeTCTBue Me>Kfly opurnHa^eH TeKCT v\ KOAnpaH TeKCT. 

UTF-8 

ripn UTF-8 ci/iMBO/iMTe ce KOAnpaT c 8-6mtobm ctomhoctm, KaTO CMMBO/iMTe c 
HOMepa flo 128 (t. e. ASCII CMMBO/iMTe) ce npeAcraBAT etc co6cTBeHMfl cm 
Unicode HOMep, KaTO HaM-crapujMflT mm 6mt e Hy/ia. OcraHa/iMTe cmmbo/im ce 
KOAnpaT c ABa, Tpn v\nv\ ^eTupn 6aMTa no onpeAe/ieHM npaBM/ia. ToBa 
KOAnpaHe ce M3no/i3Ba 3a npeAaBaHe Ha TeKCT, KoraTO e Heo6xoAMM 
KOMnpecupaH 3annc. UTF-8 KOAnpaHeTO e noAxoA^iuo 3a TeKCTOBe, b komto 
npeo6^aAaBaT CMMBO/iMTe ot ASCII Ta6/iwuaTa, HanpuMep 3a TeKCTOBe Ha 

aHMMMCKH e3MK. 

ripn UTF-8 3HaunTe \u0000 ao \u007f ce 3anncBaT c eAMH 6aMT. ToBa ca 

ASCII CMMBO/iMTe, M3nO/13BaHM B CALU,. 3Hai4MTe \u0080-\u07FF, komto OTro- 

Bap^T Ha cuMBO^MTe ot eBponeMCKMTe, apa6cKMTe v\ eBpewcKMTe e3nun, ce 
3anncBaT c ABa 6aMTa. 3HaunTe b MHTepBa/ia \u0800-\uffff ce 3anncBaT c 
Tpn 6aMTa. Bcmukm ocraHa/iw ce 3anncBaT c ^eTupn 6aMTa. 

3a M3T04Hoa3naTCKMTe e3Mun KOAnpaHeTO UTF-8 e HeecpeKTMBHO, 3aiuoTO 
3anncBa noBeneTO cmmbo/im c 4 6aMTa. 



UTF-16 

KoAnpaiuaTa cxeMa UTF-16 npeAcraBfl eAMH 3HaK (rpacpeMa) KaTO eAHa v\nv\ 
ABe 16-6mtobm ctomhoctm, KaTO no-necro M3no^3BaHMTe Unicode 3HauM ce 
npeACTaBAT c eAHa 16-6MTOBa ctomhoct, a ocraHa/iMTe - c ABe (npe3 KOAOBa 

ABOMKa). 

Bcm4km cmmbo/ihm HM30Be b .NET Framework MHCTaHUMMTe Ha K/iaca system, 
string) ctxpaHflBaT CBOMTe ctomhoctm b naMerra b KOAMpaHe UTF-16. 



T/iaBa 9. Cmmbo/ihm HM30Be 



407 



UTF-16 e HaM-ec|DeKTMBHMflT HanwH 3a npeAcraBAHe Ha a3naTCKM cmmbo/ihm 
HM30Be. ripn ASCII cuMBO^MTe UTF-16 cxeMaTa He e mhoto ec|DeKTMBHa, 3aiuo- 
to ce M3no/i3BaT no ABa 6aMTa 3a 3HaK, komto MO>xe fla 6"bAe npeACTaBeH caMO 
c eAMH 6awT. 

ripn UTF-16 Tpa6Ba p,a ce cbo6pa3i/i npaBki/iHO v\ nc>ApeA6aTa Ha 6afiT0BeTe, 
TtM KaTO ce cpeiuaT ABa pa3/iwnHn noAxoAa npn 3annc. B 3aBMCMM0CT p,anv\ 
nc>ApeA6aTa Ha 6afiT0BeTe e little-endian v\nv\ big-endian CTOMHOCTTa 

\uABCD Ce 3anMCBa CbOTBeTHO KaTO OxCD OxAB V\I\V\ KaTO OxAB OxCD. 



UTF-32 

KaKTO npeAno/iara HanMeHOBaHneTO, b Ta3M KOAnpaiua cxeMa ce M3no/i3BaT 
32 6nTa 3a BceKM Unicode 3HaK. TaKa BceKM eAMH cmmbo/i ce 3anncBa KaTO 4- 
6aMT0B0 hmc/io. B noBeneTO npn^OKeHna He ce Ha/iara p,a M3no/i3BaTe Heiuo 
noBene ot ASCII CMMBO/iwTe v\ b T03M c/iynaw ki3no/i3BaHeTO Ha 32 6nTa e 
AOCTa pa3T04MTe/iH0. 3aT0Ba ynoTpe6aTa Ha UTF-32 e He>xe/iaTe/iHa npn 
cbxpaHeHne Ha AncKa v\nv\ npn npeHOC no MpexaTa. 

noflpefl6a Ha 6airroBeTe npM UTF-16 m UTF-32 

BposiT Ha 6aMT0BeTe He onpeAe/ia eAH03HanH0 KOAnpaHeTO Ha CMMBO/ikiTe. 
CbmecTByBaT pa3/ikinHM HanwHM 3a noApe>KAaHe Ha noc/ieAOBaTe/iHOcrra ot 
6aMT0Be. KoraTO ntpBO ce 3anncBa Haw -era pw mat 6awT, TOBa e big-endian 
KOAnpaHe, a KoraTO tom e b Kpaa Ha 3annca - little-endian. ripeAM Aa 
npeAaAeTe Me>KAy ABa KOMniOTbpa HanpuMep eAHa 4-6awTOBa ctomhoct (UTF- 
32), Tpa6Ba Aa ce yBepnTe, ne Te MHTepnpeTupaT no eAHH v\ cbu\ HanwH noc- 
/leAOBaTe/iHOcrra ot 6aMT0Be. 

Unicode pa3peiuaBa npo6/ieMa c noApeA6aTa Ha 6awT0BeTe, KaTO AecJDMHupa 
cneuwa/ieH cmmbo/i c HOMep u+fffe, komto ce Hapwua "Byte Order Mark 
(BOM)" m ce nocraBsi KaTO MAeHTm+jmoTop b Ha^a/iOTO Ha Unicode TeKcro- 
BeTe. Ha/ikmweTO Ha u+fffe b Hana/iOTO Ha AaAeH UTF-16 <\>av\n yKa3Ba 
o6paTeH peA Ha 6ai/iT0Be. 

C^eAHaTa Ta6/iwua noKa3Ba cbAtpxaHneTO Ha BOM b pa3/iwnHHTe BMAOBe 
KOAnpaHe: 



EaMTOBe 


OopMaT Ha KOflkipaHe 


00 00 FE FF 


UTF-32, big-endian 


FF FE 00 00 


UTF-32, little-endian 


FE FF 


UTF-16, big-endian 


FF FE 


UTF-16, little-endian 


EF BB BF 


UTF-8 
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3HaeMKM ne .NET Framework ki3no/i3Ba KOflnpaHe UTF-16 etc 3annc b little- 
endian cpopMaT, MOxeM fla npoBepuM KopeKTHaTa ctomhoct Ha BOM. 

CbmecTByBaT n flpyrn cxeMM, npon3BOflHM Ha UTF-16 v\ UTF-32. Unicode 
AecpMHupa CTaHAapTMTe UTF-16BE, UTF-16LE, UTF-32LE v\ UTF-32BE (big- 
endian, little- endian), komto MMaT rapaHTupaHa noApeA6a Ha 6awTOBeTe. 

Apyru KOflnpamn cxeMii 

OcBeH M36poeHMTe Unicode KOAnpaiun cxeMM MMa v\ Apyrn TaKMBa. noBeneTO 
ot tax KOAnpaT Unicode TeKCTOBeTe etc 3ary6a. ToBa 03HanaBa, ne HAMa 

B3aMMOeAH03Ha4HO CbOTBeTCTBMe Me>KAy OpurMHa^HMfl TeKCT M KOAMpaHMfl 

TeKCT, t. e. ot opwrkiHa/iHMfl TeKCT MO>xeM p,a no/iynwM KOAnpaHna TeKCT, ho 
o6paTHaTa onepauna He e eAH03HanHa. 

HanpuMep ASCII KOAnpaHeTO npeo6pa3yBa bcmukm Unicode cmmbo^m c KOAOBe 
b Anana30Ha \u0000-\u007f b cbOTBeTeH ASCII cmmbo/i, a ocraHa/ikiTe b 
cwMBO/ia "?" (0x3F). Bcm4km cmmbo/im ot Knpn/ii/maTa npw TOBa KOAnpaHe ce 
3aMecTBaT c "?" v\ ry6*iT opwrwHa/iHaTa cm ctomhoct. 

KoAnpaiuaTa cxeMa Windows-1251 3aMecTBa ASCII CMMBO/ikiTe, cwMBO/iMTe ot 
Knpn^nuaTa m hakom Apyrw c 6aMTOBe b Anana30Ha OxOO-OxFF, a ocraHa/iMTe 
3aMecTBa etc 3HaK "?" (0x3F). Ta3M KOAnpaiua cxeMa necro ntTM ce w3no/i- 
3Ba 3a npeAcraBAHe Ha TeKCTOBe Ha Kwpw/ikma, ho ta He e yHMBepca/iHa, 
KaKTO UTF-8 m npn4MHABa 3ary6n npn hakom TeKCTOBe. 



Koflnpamn cxeMM - npMMep 

3a n^HDCTpaunfl Ha pa3r/ieAaHkiTe KOAnpaiun cxeMM ca p,d>p,euv\ 
BO/ia, TexHMTe Unicode HOMepa v\ KOAnpaHeTO mm b pa3/ikinHMTe 



HflKO/IKO CMM- 

UTF cxeMM : 



3H8K 


Unicode 
HOMep 


Unicode 
HOMep (hex) 


UTF-8 
(hex) 


UTF-16 
(hex) 


UTF-32 
(hex) 


A 

r/iaBHa 
^aTMHCKa 
6yKBa "A" 


65 


U+0041 


0x41 


0x0041 


0x00000041 


2 /s 

MaTeMaTM^ec- 

KM CMMBO/1 

"ABe TpeTn" 


8532 


U + 2154 


0xE2 
0x85 
0x94 


0x2154 


0x00002154 


y 

CMMBO/1 

"cbpue" 


9829 


U+2665 


0xE2 
0x99 
0xA5 


0x2665 


0x00002665 


/IMCTO Ha 


33865 


U+8449 


0xE8 
0x91 
0x89 


0x8449 


0x00008449 
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KMTaMCKM 












J* 

HOTa 

LuecTHaM- 
ceTMHa 


119137 


U+1D161 


OxFO 
0x9 D 
0x85 
OxAl 


0xD834 
0xDD61 


0x0001D161 



3a fla KOHBepTupaMe tckct ot cmmbo^m b 6ai/iTOBe v\ o6paTHO, MO>xeM fla 

M3nO/13BaMe K/iaca System. Text. Encoding. 



KoHBepmpaHe Cbc System.Text.Encoding 

KoraTO cbxpaH^BaMe TeKCTOBa MHCJDopMauMfl Ha auck v\i\v\ a npeflaBaMe no 
Mpe>KaTa, ta Tpa6Ba fla 6"bfle npeflCTaBeHa KaTO nopeflnua ot 6ai/iTOBe. KoraTO 
MCKaMe fla nponeTeM ctiuaTa Ta3M MHCJDopMaunfl, Tpa6Ba othobo fla n npeo6- 
pa3yBaMe b TeKCT. Te3M onepaunn ca npuMep 3a cnynai/i, KoraTO MMaMe Hy>Kfla 
ot KOHBepTupaHe Me>Kfly cmmbo^m m taxhoto 6ai/iTOBO npeflcraBAHe b pa3/ikm- 
HMTe pa3MeflaHM KOflnpaiun cxeMM. 

B .NET Framework npeo6pa3yBaHeTO Ha TeKCT b nocneflOBaTe/iHOcr ot 6aw- 
TOBe m o6paTHOTO no flafleHa KOflnpaiua cxeMa MOxeM fla M3BtpujBaMe c 

nOMOlflTa Ha K/iaca System.Text.Encoding M HerOBMTe Hac/ieflHMUM. 

B Ta6/ii/maTa ca flafleHM HaM-necro M3no/i3BaHMTe MeTOflu v\ CBOMCTBa Ha 

K/iaca Encoding: 



MeTOfl/CBOMCTBO 


OnkicaHue 


GetBytes (string) 


KoHBepTupa CMMBO/ieH hm3 b MacuB ot 6awTOBe. 


GetString (byte [ ] ) 


KoHBepTupa MacuB ot 6afiTOBe b CMMBO/ieH hm3. 


GetChars (byte [ ] ) 


KoHBepTupa MacuB ot 6aMTOBe b MacuB ot 

CMMBO/ll/1. 


GetMaxBy teCount ( ... ) 
GetMaxCharCount ( ... ) 


Bptifla MaKCMMa^HaTa flt/iwi/ma Ha pe3y/iTaTa, 
koato MO>Ke fla ce no/iyni/i npn KOHBepTupaHe. 


Convert (Encoding, 
Encoding , byte [ ] ) 


KoHBepTupa ot eflHa cxeMa Ha KOflnpaHe b flpyra. 



C^eflBaT HAKO/iKO npuMepa, komto i/i/uocrpi/ipaT M3no/i3BaHeTO Ha Te3M MeTOflu 
3a KOHBepTupaHe Me>Kfly pa3/ikmHHTe KOflnpaiun cxeMn: 



Encoding utfl61e = Encoding . Unicode; 

byte[] bytes = utf 161e . GetBytes ( "\uABCD" ) ; 

Console. WriteLine ("0x{ 0:X} 0x{l:X}", bytes [0], bytes [1]); 

// Result: OxCD OxAB 

Encoding utfl6be = Encoding . BigEndianUnicode; 
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bytes = utf 16be. GetBytes ("\uABCD") ; 

Console. WriteLine ("0x{ 0:X} Ox{l:X}", bytes [0], bytes [1]); 

// Result: OxAB OxCD 

Encoding windowsl251 = Encoding . GetEncoding ( "windows-1251" ) 
bytes = windowsl251 . GetBytes ( "L[aKaM c AV vl flBe *."); 
Console .WriteLine (BitConverter . ToString (bytes ) ) ; 
// Result: D6-E0-EA-E0-EC-20-F1-20-41-A6-20-E8-20-E4-E2- 
// E5-20-A6-2E 

Console .WriteLine (windows 12 51 . Gets t ring (bytes ) ) ; 
// Result: L[aKaM c a| vl flBe | . 

// Windows-1251 encoding is unable to preserve 
// some character's original values 

Encoding utf8 = Encoding . UTF8 ; 

bytes = utf 8 .GetBytes ("Q (x) < ¥(x)n 2 < Jcp(x) 3x < H") ; 

Console .WriteLine (BitConverter . ToString (bytes ) ) ; 

// Result: CE-A9-28-78-29-20-E2-89-A4-20-CE-A8-28-78- 

// 2 9-CF-8 0-C2-B2-2 0-E2-8 9-A4-2 0-E2-8 8-AB-CF-8 6-2 8-7 8-2 9- 

// 2 0-E2-8 8-82-7 8-2 0-E2-8 9-A4-2 0-E2-8 5-94 

Encoding ascii = Encoding .ASCII ; 
bytes = ascii. GetBytes ("© 2004 Mente®"); 
Console .WriteLine (BitConverter . ToString (bytes ) ) ; 
// Result: 3F-20-32-30-30-34-20-4D-65-6E-74-65-3F 

Console .WriteLine (ascii . Gets t ring (bytes ) ) ; 
// Result: ? 2004 Mente? 

// ASCII encoding is unable to preserve 
// some character's original values 

Encoding western = Encoding . GetEncoding ( "iso-8859-1" ) ; 
bytes = western. GetBytes ("© 2004 Mente®"); 
Console .WriteLine (BitConverter . ToString (bytes ) ) ; 
// Result: A9-20-32-30-30-34-20-4D-65-6E-74-65-AE 

Console .WriteLine (western . Gets t ring (bytes ) ) ; 

// Result: c 2004 MenteR 

// ISO-8859-1 (latin) encoding is unable to preserve 

// some character's original values 



B pa3r/ieAaHMfl npMMep ntpBO Cb3flaBaMe 06eKT OT Tkin Encode. Unicode. 

C/ieA TOBa M3BMKBaMe MeTOAa My GetBytes (string) m 3ana3BaMe BtpHaTna 
pe3y^TaT b MacuB ot 6aMTOBe. OTne^aTBaMe no/iyneHMfl MacuB ot 6aMTOBe Ha 
eKpaina, KaTO 3aflaBaMe cpopMaT 3a LuecTHaMceTMUHO 4mc^o. 

BTopuflT npuMep e aina/iorkmeH ho BMecTO Unicode KOflnpaiua cxeMa M3no^- 
3BaMe BigEndianUnicode, 3a fla yKa>KeM, 4e MCKaMe 3annc, npn komto no- 
CTapujMTe 6aMTOBe ce 3anncBaT npeAM M^aAiunTe. 
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B TpeTMfl npMMep Cb3flaBaMe Encoding 06eKT C KOHCTpyKTOpa GetEncoding ( ) , 

ioto My noflaBaMe ioto napaMerbp MMeTO Ha KOflnpaiuaTa cxeMa windows- 
1251. Othobo c noMomTa Ha GetBytes (string) B3MMaMe 6aMTOBOTO npeflcra- 
BflHe Ha HM3a v\ c noMOLirra Ha K/iaca Bitconverter ro OTnenaTBaMe Ha 
eKpaHa. K/iacbT Bitconverter e npeflHa3HaneH 3a npeo6pa3yBaHe Ha 6a30BM 
TunoBe (nwc/ia, 3Haun, HM30Be, 6yneBki ctomhoctm) b peflnun ot 6ai/iTOBe v\ 
o6paTHO. B cnynaa ki3no/i3BaMe MeTOfla My Tostring (byte [ ] ) 3a fla npeo6pa- 
3yBaMe nopeflkiuaTa bbb bma, yAo6eH 3a BM3ya/iM3aui/m. 

C/ieflBaiuaTa crbnKa fleMOHcrpwpa KaK fla no/iynwM o6paTHO cwMBO/iHkiyiT hm3 
ot i/i3B/ieneHaTa nopeflnua ot 6ai/iTOBe no 3aflafleHa KOflnpaiua cxeMa. 

OcraHa/iMTe npuMepn aHa/iorwuHO M3no/i3BaT onepaunnTe GetBytes (string) 

M GetString (bytes [] ) 3a UTF8, ASCII M ISO-8859-1. Bkl>Kfla Ce, <Ae npn 

hakom KOflnpaHMfl npeo6pa3yBaHki*iTa ca etc 3ary6a. 

KoflMpaHe Base64 

KoraTO ce Ha/iara fla ce npeHecaT abom^hm flaHHM npe3 TeKCTOBa cpefla, 
koato noflfl"bp>Ka caMO 7-6mtobo KOflnpaHe, HanpuMep npn M3npaiuaHe Ha ZIP 
apxnB no vw\ev\j\, ce Ha/iara noc/ieflOBaTe/iHOcrra ot 6ai/iTOBe fla ce npeflcraBki 
KaTO CMMBO/ieH hi/13. Ta3M 3afla4a ce M3n"b/iH*iBa Haw-necTO c noMOLirra Ha 
KOflnpaHeTO Base64. 

KoflnpaiuaTa cxeMa Base64 npeo6pa3yBa BceKM Tpn nocneflOBaTe/iHki 6aMTa b 
neTkipw cwMBO/ia M3Me>Kfly a-z, a-z, + v\ /. B pe3y/iTaT Ha TOBa KOflnpaHe 
o6eM"bT Ha flaHHMTe ce yBe/iwuaBa c oko/io 1/3. 

3a fla M3B"bpujMM npeo6pa3yBaHe Ha nocneflOBaTe/iHOcr ot 6atiTOBe b Base64 
hm3 b .NET Framework MO>xeM fla M3no/i3BaMe K/iaca system. convert. MeTO- 

fl"bT Convert. ToBase64String (byte [] ) npneMa KaTO napaMeTbp MaCMBa OT 
6aMTOBe v\ no ropeonncaHna Hani/m ro npeo6pa3yBa b hm3. 

3a npeo6pa3yBaHe b o6paTHa nocoKa, ot Base64 hm3 kbm MacuB ot 6awTOBe, 

ce M3nO/13Ba MeTOfl"bT Convert. FromBase64String (base64string) . T03M Me- 

TOfl Bptifla KaTO pe3y/iTaT no/iyneHi/m MacuB ot 6awTOBe. Ta3M onepauna ce 
Ha/iara fla 6"bfle M3B"bpujBaHa HanpuMep KoraTO ce 3anncBa npwKaneH kbm e- 
mail cf)aM/i Ha TBtpfli/m amck. 

C^eflHMAT npuMep noKa3Ba v\ flBeTe npeo6pa3yBaiun onepaunn: 



using System; 

class Base64Demo 

{ 

static void Main ( ) 

{ 

byte[] array = {0x00, 0x3D, 0x80, OxAO, OxFF}; 

string base64 = Convert . ToBase64String (array) ; 
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Console 


.WriteLine (base64) ; 






// Resu 


It: 


AD2AoP8= 






byte[] 


array2 = Convert . FromBase64String 


(base64) ; 


Console 


.WriteLine (BitConverter 


ToString ( 


array2 ) ) ; 


// Resu 
} 
} 


It: 


00-3D-80-A0-FF 







Pa6oTa c Unicode bi>b Visual Studio.NET 

Pa3/iMHHi/iTe cxeMM 3a KOAHpaHe 3a 3annc Ha cpaw/iOBe Ha KOMniOTbpa BaxaT 

KaKTO 3a BCM4KM TeKCTOBM CpaM/lOBe TaKa M 3a CpaM^OBeTe CbC COpC KOfl B"bB 

Visual Studio.NET. TeKCTOBMAT peAaKTop MMa bbsmokhoct 3a pa6oTa c cpaw- 
ziOBe, 3anncaHM b to/iam Ha6op ot KOAnpaHMfl. 

Ako He yKa>KeM i/i3pi/mH0 KaKBa KOAnpaiua cxeMa p,a ce ki3no/i3Ba, TeKCTOBi/isiT 
peAaKTop Ha Visual Studio.NET M3no/i3Ba KOAnpaHeTO no noApa36npaHe b 
Windows. 3a p,a ki3no/i3BaMe Unicode cmmbo^m b cope KOAa Ha nporpaMkue cm, 
Tpa6Ba p,a 3ani/iujeM cpaw/iOBeTe cm c KOAnpaiua cxeMa UTF-8. 

ll0AAP'b>KKa Ha BCHHKH e3MU,M 

no noApa36npaHe Windows He noAA"bp>Ka bci/iukm e3nun ot Unicode craH- 
AapTa. C ue/i cnecryiBaHe Ha ahckobo npocTpaHCTBO v\ Apyrn pecypc b 
Microsoft Windows ujpucpTOBeTe 3a M3T04Hoa3naTCKHTe e3nun He ce kiHcra- 
zikipaT no noApa36npaHe, ho MoraT p,a ce kiHcra/iwpaT ptuHO. 

ToBa CTaBa KaTO b Control Panel ot HacrpoMKi/iTe Ha Regional and Language 
Options, KaKTO ce BM>KAa Ha cpurypaTa: 



Regional and Language Options 



Regional Options Languages | Advanced | 
■ Text services and input languages — 



2\*\ 



To view or change the languages and methods you can use to enter 
tent, click Details. 



Details... 



■ Supplemental language support — 

Most languages are installed by default. To install additional languages, 
select the appropriate check bow below. 

W Install files for complex script and right-to-left languages [including 
Thai) 

W Install files for East Asian languages 



OK 



Cancel 



Apply 
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kl3nosi3BaHe Ha Unicode b peAaKTopa Ha Visual Studio .NET - 
npuMep 

C HacTOfliunfl npuMep me pa3r/ieflaMe Har^eflHO KaK npe3 peflaKTopa Ha Visual 
Studio .NET mokcm p,a cb3AaBaMe, KOMni/i/iwpaMe v\ M3n"b/iHflBaMe nporpaMM, 
komto ctAtpxaT b cope KOAa cm Unicode HM30Be. 

Eto CTbnKkiTe 3a M3rpa>KflaHeTO Ha npoeKT cbAtpwam Unicode HM30Be: 

1. CTapTkipaMe VS.NET 

2. Cb3AaBaMe hobo koh30/iho npw/io>KeHkie Ha e3MKa C# 

3. 3aMecTBaMe KOfla b r/iaBHMJi cfjaM/i (ciassi.cs) etc c/ieflHua koa: 



using System; 

using System. Text; 

using System. Windows . Forms; 

class UnicodelnVsNETDemo 

{ 

static void Main ( ) 

{ 

StringBuilder sb = new StringBuilder i 



sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 

sb .Append 
sb .Append 
sb .Append 
sb .Append 
sb .Append 



) " ) ; 



"What is Unicode? (English)"); 

Environment . NewLine) ; 

"KaKBO e Unicode? (Bulgarian) " 

Environment . NewLine) ; 

"Qu'est ce qu ' Unicode? (French 

Environment . NewLine) ; 

"Was ist Unicode? (German)"); 

Environment . NewLine) ; 

"iQue es Unicode? (Spanish)"); 

Environment . NewLine) ; 

"Cos'e Unicode? (Italian)"); 

Environment . NewLine) ; 

"y TO TaKoe Unicode? (Russian 

Environment . NewLine) ; 

"T l e'lvo(l to Unicode? (Greek)"); 

Environment . NewLine) ; 

"Mika on Unicode? (Finnish)"); 

Environment . NewLine) ; 

"Sto je Unicode? (Croatian)"); 

Environment . NewLine) ; 

"HvaS er Unicode? (Icelandic)"); 

Environment . NewLine) ; 

"J.~Z\— Ktl^-fpJ^ ? (Japanese)"); 

Environment . NewLine) ; 

"^Lla^Ol CHoH? (Korean)"); 

Environment . NewLine) ; 

'"ft^Sunicode (#fc— fll/S^HBUS) ? (Traditional 
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(Environment . NewLine) ; 

"H-&7EUnicode($t — Si) ? 

(Environment . NewLine) ; 



Chinese) ") ; 

sb .Append ( 

sb .Append ( 
sb .Append ( 
sb .Append ( 
sb .Append ( 
sb .Append ( 
sb .Append ( 
sb .Append ( 
sb .Append ( 
sb .Append ( 
sb .Append ( 

sb .Append ( 

sb .Append ( 

sb .Append ( 

sb .Append ( 

sb .Append ( 

string s = sb . ToString ( ) ; 

MessageBox . Show ( s, "Unicode Demo" 



(Simplified Chinese)' 
\ " j >i^jj)_i\ " ? (Arabic) 



Environment . NewLine) ; 

"fti i>foob ^60301500? (Georgian)"); 

Environment . NewLine) ; 

"nn Tn n 1 J n j? 1 1 (Unicode)? (Hebrew)") 

Environment . NewLine) ; 

"^Jj-jTjuj-^ j_£ (Persian)"); 

Environment . NewLine) ; 

"Unicode Raasil'5? (Thai)"); 
Environment . NewLine) ; 
"Unicode la gi? (Vietnamese)"); 
(Environment . NewLine) ; 

? (Hindi)"); 



} 



} 



Eto KaK M3Me>Kfla r/iaBHkisiT eKpaH Ha VS.NET: 

rTB^<i^iM^ii«mm,i'MiiJ.i^»iBmajH«Bi 

File Edit View Project Build Debug Tools Window Help 

IB * fel * * H X % (fi « * Ht I ► Debug - I r# version, 

!S^ktt|##| 



^H 



/i % % J4 „ 



Class l.cs J Disassembly | 
||& UnicodelnVsNETDemo 



^1 U# Main(string[] args) 



B using System; 

using System. Text; 

using System. Windows . Forms; 

H class UnicodelnVsNETDemo 
{ 



void Main (str ing[] args) 



static 
< 

StringBuilder sb = new StringBuilder ( ) ; 

sb . Append ( "What is Unicode? (English) ,r ] ; 

sb . Append (Environment .NewLine) ; 

sb . Append ( "KaKBO e Unicode? (Bulgarian] "] ; 

sb . Append (Environment .NewLine) ; 

sb . Append ( "Qu 1 est ce qu 1 Unicode? (French] ") ; 

sb . Append (Environment .NewLine) ; 

sb . Append ( "Was ist Unicode? (German) ") ; 

sb . Append (Environment .NewLine) ; 

sb . Append ( "c Que es Unicode? (Spanish) "] ; 

sb. Append (Environment .NewLine) ; 

sb. Append ( "Cos ' e Unicode? (Italian) ") ; 

sb. Append (Environment .NewLine) ; 

sb. Append ( "Ito TaKoe Unicode? (Russian)"]; 

sb. Append (Environment .NewLine) ; 

sb . Append ( "Tl flvol to Unicode? (Greek] "] ; 

sb . Append (Environment .NewLine) ; 

sb . Append ( "Hika on Unicode? (Finnish) "] ; 






<[ 



A 



I Ready 



0|1 I^I^BI^ Search Results 



1 | LnM 



:e. 
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4. Cera fla 3anniueM ciassi.cs c KOflnpaHe UTF-8. ToBa CTaBa no 
csieAHi/ifl HaMMH: File | Save Classl.es As... | Save with encoding... 
| Unicode (UTF-8 with signature) - Codepage 65001. 



Save File As 



Save in: 



*i 



History 



Qbin 
Cjobj 

aJAssermblyInfo.es 

3lClassl.cs 



My Projects 



,3) 



Desktop 
Favorites 



?■■— File name: 

My Network 

Places Save as type: 



£) Derno-5-Unicode-in-VS.NET 



^f'E Q X & GH - Tools ■ 



Save 



Save with Encoding, 



Classl.es 



Save 



C# Files (*.cs) 



Cancel 



Advanced Save Options 



Encoding: 



*l 



Cyrillic (Windows) - Codepage 1251 



Cyrillic (Windows) - Codepage 1251 

Unicode (UTF-8 without signature) - Codepage 65001 



Unicode (UTF-8 with signature) - Codepage 65001 



Unicode - Codepage 1200 

Unicode (Eig-Endian) - Codepage 1201 

Arabic (Windows) - Codepage 1256 



"3 



7. 
8. 



OnuTBaMe fla KOMni/i/ikipaMe npoeKTa. no/iynaBaMe cbo6meHkie 3a 
rpeujKa, Tbw ioto KOMnki/iaTopvr ce onuTBa fla HaMepn npocTpaHCTBOTO 

OT MMeHa System. Windows. Forms HO He MO>Ke, 3aiflOTO TO He e Ha/1MH- 
ho no noflpa36npaHe b koh30/ihm npw/io>i<eHi/m. 

Ako KOMnn/iau,kmTa e 6w/ia HeycneujHa, flo6aBAMe pedpepeHui/m b 

npoeKTa K"bM System.Windows.Forms.dll. TOBa MO>Ke fla CTaHe no 

c/ieflHkifl Ha^MH: Project | Add Reference... | system. windows. 
Forms.dll | Select | OK. 

KoMnw/ikipaMe. KoMnw/iauwflTa Bene MMHaBa ycneiuHO. 

M3n"b^HABaMe nporpaMaTa c [F5]. Ha eKpaHa BM>KflaMe npo3opeu, etc 
c"bo6iueHne, b KoeTO ce M3Be>KflaT 3aflafleHMTe Unicode ci/imbo/im: 



416 



flporpaMnpaHe 3a .NET Framework 



Unicode Demo 



*l 



What is Unicode? (English) 

KaKBO e Unicode? (Bulgarian) 

Qu'est ce qu'Unicode? (French) 

Was ist Unicode? (German) 

iQue es Unicode? (Spanish) 

Cos'e Unicode? (Italian) 

Hto TaKoe Unicode? (Russian) 

Ti dvai to Unicode? (Greek) 

Mika on Unicode? (Finnish) 

5to je Unicode? (Croatian) 

Hva3 er Unicode? (Icelandic) 

HZH-f^UifST^? (Japanese) 

Sl_| 3 EOUHfH? (Korean) 

f+®SUnicode(HI-5l/^IitSlBI)? (Traditional Chinese) 

f-r4J^Unicode(iJt— 54)? (Simplified Chinese) 

T ".igS-jgj" ij^^joJI ijijJjJI ^fl) Lo (Arabic) 

fti jfini, ^Enj^wn? (Georgian) 

Tip^l 1 nt nn (Unicode)? (Hebrew) 

T cj-^j^i ^jjgj (Persian) 

Unicode RQasI 1 ;? (Thai) 

Unicode la gi? (Vietnamese) 

Hpldite cFTT $> (Hindi) 



OK 



Ako hakom ot c"bo6iueHMflTa He M3^M3aT npaBi/i/iHO (HanpuMep BMecTO 
6yKBMTe ce nosiBflBaT KBaApaTneTa), TOBa ce A"b/i>Ki/i Ha zikincaTa Ha 
noAAP"b>KKa Ha hakom a3naTCKM ujpucpTOBe b TeKymaTa MHCTa/iauwyi Ha 
Windows. npo6/ieM"bT MO>Ke p,a ce peiun ioto ce kmcra/ikipaT zikincBa- 
LUMTe ujpucpTOBe ot Regional Options b kohtpo/ihma nanen Ha 
Windows. 



Ynpa>KHeHii5i 

1. OnuiueTe HaKpaTKO CTaHAapTa Unicode. KaKBa e ocHOBHaTa My MAea? MMa 
nv\ Bpt3Ka Me>KAy Unicode v\ Tkina system. char b .NET Framework? 

2. OnuiueTe KaKBO npeAcraB/uiBaT CkiMBO/iHkiTe HM30Be b .NET Framework. 
KaKBO e xapaKTepHO 3a K/iaca System. String? 



M36poMTe no-Ba>KHMTe mctoah 
o6acHeTe 3a KaKBO cny>KaT. 



M CBOMCTBa Ha K/iaca System. String M 



HanniueTe nporpaMa, koato npoBep^Ba j\anv\ b AaAeH hhc/iob M3pa3 cko- 
6nTe ca nocraBeHM npaBM/iHO (i/ma eAHaicbB 6pow OTBapaiuM v\ 3aTBapfliun 

CK06kl, KOMTO CM CbOTBeTCTBaT). M3n0^3BaMTe MeTOAMTe M CBOMCTBaTa Ha 
K/iaca System. String. 

HanwujeTe nporpaMa, koato no AaAeHa nocneAOBaTe/iHOcr ot cmmbo/ii/i 
(ue/i) m AaAeH TeKCT ki3B/ikma ot TeKCTa bcmukm AyMM, komto cbAtpwaT 
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3aAaAeinaTa ue/i b ce6e cm ioto noAHM3. M3no/i3BawTe caMO K/iaca 

System. String. 

HanmueTe nporpaMa, koato no AaAeH URL aflpec bbb ifcopMaT 

[protocol] :// [server] /[resource] M3B/lMHa OT Hero OTAe/lHMTe My 
e/ieMeHTkl - [protocol], [server] M [resource]. HanpMMep 3a URL 
http://www.devbg.org/forum/index.php Tpfl6Ba fla V\3Bne^e 

[protocol] = "http", [server] = "www.devbg.org" M [resource] = 

"/forum/index.php". M3no/i3BaMTe MeTOAMTe m CBOMCTBaTa Ha K/iaca 

System. String. 

HanniueTe noAnporpaMa, koato 3aMeHfl b AaAeH hm3 bcmukm noAHM30Be, 
orpaAeHM c TaroBeTe <upcase> v\ </upcase> c eKBkiBa/ieHTHM Ha tax hm30- 
Be c r/iaBHM 6yKBM. noAnporpaMaTa Tpa6Ba p,a ce cnpaBfl c B/io>KeHki 
TaroBe v\ (aoko/ikoto e B"b3MO>KHo) c HeKopeKTHO 3ap,ap,euv\ TaroBe. Ha- 
npuMep npn bxoa: 



npo6a <upcase>ajia6ajia</upcase> </upcase>xaxo<upcase>recT 
<upcase> m naK</upcase> axa</upcase> eho 



8. Tpa6Ba p,a Bptiua pe3y/iTaT 



npo6a AJ1ABAJ1A xaxo TECT M FIAK AXA eho 



9. HanniueTe nporpaMa, koato o6p"biua AyMMTe b AaAeHO w3peneHne b o6pa- 
TeH peA- HanpuMep M3peneHneT0 "Bpa/ia MOMa cnaAKM KtnuHn" Tpa6Ba p,a 
ce npeo6pa3yBa b "KtnuHM c/iaAKki MOMa 6pa/ia". M3no/i3BaMTe K/iaca 

StringBuilder. 

10. HanniueTe nporpaMa, koato nperbpcBa AaAeH TeKCT 3a AaAeHa AyMa v\ 
HaMupa m OTne^aTBa bcmukm M3peneHi/i*i, b komto Ta3M AyMa ce cpeiua. 
MoxeTe Aa cnwTaTe, ne rpaHnuaTa Me>KAy ABe w3peneHkifl e hakom ot 
CMMBO/iMTe ".", "!" m "?", c/ieABaH eBeHTya^HO ot npa3H0 npocTpaHCTBO v\ 
cnep, Hero ot AyMa, 3anonBama c r/iaBHa 6yKBa Ha Knpn^nua v\nv\ najv\- 
Hnua. HanpuMep b TeKCTa "\tHa/iew mm 6npa! M3CTMHa 6npaTa 3apaAM Te3M 
cmmbo/ihm HM30Be. l_Ue cnowa ABe-Tpn b KaMepaTa.\n \t OTMBaM ao Mara- 
3MHa 3a oiue 6npa." AyMaTa "6npa" ce cpeiua caMO b ntpBOTO v\ uocnep,- 
hoto M3peneHkie. M3no^3BaMTe MeTOAMTe v\ CBOMCTBaTa Ha K/iaca 

System. String. 

H.flaAeH e penHMK c AyMM, komto npeAcraB/iflBa TeKCT bbb c|DopMaT "AyMa 
3HaneHkie" - no eAHa penHMKOBa eAMHuua Ha BceKM peA- fla ce cbcraBki 
nporpaMa, koato no AaAeHa AyMa HaMupa 3HaneHweT0 v\ b penHMKa. V\3- 
no/i3BawTe MeTOAMTe v\ CBOMCTBaTa Ha K/iaca system, string. 

12.flaAeHM ca TeKCT v\ cnncbK ot AyMM, pa3Ae/ieHM etc 3aneTaMKa. CnwcbKbT 
onucBa AyMM, komto ca HeueH3ypHM v\ He Tpa6Ba Aa ce cbAtpwaT b 
TeKCTa. HanniueTe nporpaMa, koato 3aMecTBa bcmukm HeueH3ypHM AyMM ot 
TeKCTa etc 3Be3AM4KM. HanpwMep aKO MMaMe TeKCTa "KaKbB xmkc Anpniu 
TyKa 6e MeHTe?" v\ cnncbK c HeueH3ypHM AyMMUKw "MeHTe, xmkc", nporpa- 
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MaTa Tpa6Ba p,a ro npepa6oTM TaKa: "KaKbB **** ahpmlu TyKa 6e *****?" . 

M3n0^3BaMTe K/iacOBeTe String V\ StringBuilder. 

13. HanniueTe nporpaMa, koato 3aMeH*i b flafleH HTML AOKyMeHT bcmukm 
xnnepBp"b3KM <a href=...>...</a> c MeTaonncaHne Ha Te3M Bp"b3KM bbb cpop- 
MaT [uri href =...]... [/uri] . riporpaMaTa Tpa6Ba fla ce cnpaBa c B^oxeHM 
TaroBe v\ flopn c B^oxeHM xnnepBp"b3KM (BtnpeKM ne TOBa He e no3BO/ieHO 
b e3MKa HTML). M3no/i3BaMTe MeTOflMTe v\ CBOMCTBaTa Ha K/iacoBeTe 

String M StringBuilder. 

14. HanniueTe nporpaMa, koato M3Ba>Kfla ot AaAeH TeKCTOB AOKyMeHT bcmukm 
noAHM30Be, komto npw/ikmaT Ha email aApec (noc/ieAOBaTe/iHOcrw ot cmm- 

BO/1M B"bB CpopMaT <identif ier>@<host>...<domain>). M3nO/13BaMTe MeTO- 
AMTe M CBOMCTBaTa Ha K/iaca System. String. 

15. HanmueTe MeTOA, komto npneMa KaTO bxoa CMMBO/ieH hm3 m ro OTnenaTBa 
BtB bma Ha noc/ieAOBaTe/iHOcr ot 6awTOBe b LuecmaMceTkinHa 6poMHa 
cucTeMa BtB cpopMaTa, b komto ce AecpMHupaT HM30Be b C#. HanpuMep 3a 
HM3a "Hi!" Tpfl6Ba p.a ce OTne^aTa "\x48\x69\x21". M3no/i3Bai/iTe MeTOAHTe 
M CBOMCTBaTa Ha K/iaca System. String M nOAXOAALUH cpopMaTupaiun hm- 
30Be. 

16. HanniueTe nporpaMa, koato onaKBa B"bBe>KAaHe Ha p,aja b hakom ot cpop- 
MaTMTe "dd.mm.yyyy", "dd/mm/yyyy", "dd.mm.yy" v\nv\ "dd/mm/yy", 
napcBa BtBeAeHna TeKcr v\ npn ycneujHO pa3no3HaBaHe Ha hakom ot cpop- 
MaTMTe OTnenaTBa AaTaTa bbb cpopMaTa no noApa36npaHe 3a TeKymaTa 
Ky/iTypa. 

17. HanniueTe nporpaMa, koato 3a bcako \\s\j\o hmc/io ot 5 ao 25 OTnenaTBa 
Ta6/ikiua c 4 ko/iohm - hmc/ioto (noApaBHeHO ota^cho, pa3no/io>KeHO b 
npocTpaHCTBO ot 5 cuMBO^a), hmc/ioto Ha KBaApaT (noApaBHeHO b/iabo, 
pa3no/io>KeHO b npocTpaHCTBO ot 6 cwMBO/ia), KopeH KBaApaTeH ot 
hmc/ioto (c to4hoct 4 AeceTMUHM uwcppw, pa3no/io>KeH b npocTpaHCTBO 10 
cwMBO/ia, Aont/iHeHO c Hy/iw b Hana/iOTo) v\ HaTypa/ieH /lorapwTbM ot 

HI/IC/10TO (pa3nO/10>KeH B npOCTpaHCTBO OT 8 CMMBO/ia, C B"b3MO>KHO Haw- 

ro^AMa touhoct, TaKa ne p,a He ocraBa npa3HO macto). M3no/i3BaMTe 

AOKO/1KOTO e B"b3MO>KHO CpOpMaTkipaiUM HM30Be. 

18. HanniueTe nporpaMa, koato B"bBe>KAa ot KOH30/iaTa eAHO pea/iHO nnc.no m 
ro OTnenaTBa bbb bma Ha Ba/iyTa, cneuwcpwuHa 3a A^pxaBUTe: Abctpma, 
Bt^rapufl, M3pae/i, MoHro/ikifl, TaMBaH v\ S\nouv\s\. Ako Ha KOH30/iaTa hakom 

CMMBO/1M He M3/lM3aT npaBM/lHO, M3n0^3BaMTe MeTOfla MessageBox . Show ( ) . 

19. Pea/iM3wpaMTe K/iac "o6nKHOBeHa apo6", komto cbAtpwa nwc/inTe/i v\ 
3HaMeHaTe/i (6e3 onepaunnTe HaA o6mkhob6hm apo6m) m My AecpMHupawTe 
Heo6xoAMMMTe MeTOAM 3a noTpe6nTe^CKO cpopMaTupaHe, TaKa ne p,a Moxe 
Aa ce OTnenaTBa b noAxoA^iu bma c console. writeLine. flecpMHupaMTe v\ 
ABa cpopMaTupaiun HM3a ("N" v\ "R"), komto OTnenaTBaT APo6Ta KaTO o6mk- 
HOBeHa apo6 (Hanp. "1/4") v\ KaTO pea/iHO hi/ic/io c tohhoct 2 3HaKa (Hanp. 
"0,25"). 
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20. HanwujeTe nporpaMa, koato B"bBe>Kfla ci/iMBO/ieH hm3 ot K/iaBnaTypaTa v\ ce 
onuTBa fla ro npeo6pa3yBa b hmc/io, M3no/i3BaMKki cJDopMa™ "XXX XXX 
XXX.YY", "XXX XXX XXX,YY", "XXXXXXXXX,YY" v\ "XXXXXXXXX.YY". 
nporpaMaTa Tpa6Ba p,a OTnenaTBa 3a BceKM ep,v\H ot Te3M c|DopMaTM p,ai\v\ 
napcBaHeTO e 6m/io ycneujHO v\ KaicbB pe3y/iTaT ce e no/iynw/i b cnynaw Ha 
ycnex. M3no/i3BaMTe MeTOfla Double . Parse m CBOMCTBaTa 3a pa3Ae/iMTe/iw 

Ha HklC/ia OT K/iaca Culture Info.NumberFormat. 

21. HanniueTe nporpaMa, koato nponwTa CMMBO/ieH hm3 ot KOH30/iaTa, npe- 
o6pa3yBa ro b pa3/iH4HM c|DopMaTM (UTF-8, ASCII, windows-1251) v\ ro 
OTnenaTBa KaTO noc/ieflOBaTe/iHOcr ot 6atiTOBe b LuecTHawceTkmeH bma. 

M3n0^3BaMTe K/iaca System. Text. Encoding. 

M3no/i3BaHa /liuepaTypa 

1. CBeT/ii/m HaKOB, Cmmbo/ihm HM30Be (strings) - http://www.nakov.com/ 
dotnet/lectures/Lecture-8-Strinqs-vl.O.ppt 

2. MSDN Library - http://msdn.microsoft.com 

3. Jeffrey Richter, Applied Microsoft .NET Framework Programming, Microsoft 
Press, 2002, ISBN 0735614229 

4. Charles Petzold, Programming Windows with C#, Microsoft Press, 2003, 
ISBN 954-685-239-2 

5. Tom Archer and Andrew Whitechapel, Inside C#, Microsoft Press; 2 nd 
edition 2002, ISBN 0735616485 

6. MSDN Training, Programming with the Microsoft®. NET Framework (MOC 
2349B), Module 7: Strings, Arrays, and Collections 

7. Stephen Gilbert, Computer Science 140, C# Programming, Strings and 
Exceptions - http://csiava.occ.cccd.edu/~qilberts/CS140S03/slides/ 
140S0309.ppt 
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HAMMOHA/1HA AKAflEMIIfl no PA3PAEOTKA HA COOTYEP 



JleKTopiue 



AKafleMMATa 



» CBeTJIMH HaKOB e 

npenoflaBaTe^ no cbBpeMeHHM 
coc(3TyepHM TexHO/iorun b CY 
"Cb. K/lMMeHT OxpuflCKki". 

Tom e aBTop Ha fleceTKM Ha- 
y4HM n TexHMMecKM ny6/iMKa- 

UMM M HflKO/lKO KHMTM, CBtp- 

3aHM c pa3pa6oTKaTa Ha co0Ty- 
ep, 3apafln KoeTO e TbpceH 

/leKTOp M KOHCy/lTaHT. 

CBeT^MH e pa3pa6oTHMK c flt/i- 
roroflkiiueH onuT, pa60TM/i no 
pa3HOo6pa3HM npoeKTM, pea/11/1- 

3kipaHM C pa3^MMHM TeXHO/lOTkll/l 

(.NET, Java, Oracle, PKI m ap.). 

I1pe3 2004 r. no/iynaBa Harpa- 
flaTa A>koh ATaHacoB" ot 

npe3MfleHTa Ha Et/irapi/ia Te- 
oprn ritpBaHOB 3a npuHOca My 

KbM pa3BMTMeTO Ha MHCpopMa- 
UMOHHMTe TeXHO/lOrMM M MH- 
(}50pMai4MOHHOTO O6li(eCTB0. 

» MapTHH KynoB e M3- 

nt/iHHTe/ieH flkipeicrop Ha cpup- 
Ma "KoflATecr", b kohto ptKO- 
BOflu pa3pa6oTKaTa Ha CMCTeMki 
3a ynpaB/ieHne Ha Ka^ecTBOTO 
m aBTOMaTM3aumi Ha cocfrryep- 

HOTO npOM3BOflCTBO. 

MapTMH e onuTeH zieicrop m 

CepTMCflMUMpaH OT MaMKpoco0T 

pa3pa6oT4MK no nporpaMi/ue 
MCSD n MCSD.NET. 

» /JpyrH MHCTpyKTOpM C 

6oraT onuT KaTO npenoflaBaTe- 
/iM m nporpaMMCTM. 



» HauMOHa/iHa aKaAeMim no pa3pa- 
6oTKa Ha cocpTyep (HAPC) e ueHTbp 
3a npo0ecnoHa/iHO o6yHeHi/ie Ha co0- 
TyepHM cneuna/iMCTM. 

» HAPC npoBe>Kfla 3afl"bJi6oHeHi/i Kyp- 
coBe no pa3pa6oTKa Ha co0Tyep m CbB- 
peMeHHM co0TyepHM TexHO/iorun. 

» ripefl/iaraHi/i cneu,i/ia/iHOCTi/i: 
.NET Enterprise Developer 
Java Enterprise Developer 

» KanecTBeHO o6yHeHne c mhoto 
npaKTMHecKM ynpa>KHeHnn 

» 3aB"bpujBaTe caMO 3a 3 Meceua. 

» TapaHTMpaHa pa6oTa c/iefl ycnew- 
ho 3aB"bpujBaHe! 

» npo0ecnoHa/iHa cepTi/i0i/iKau,km! 

» BE3n/lATHO! 

YMMTe 6e3n/iaTHO, rmamaTe c/iefl KaTO 
3aB"bpujMTe m 3anoMHeTe pa6oTa. 

CTMneHflMM OT co0TyepHM 0MPMM. 



http://academy.devbg.org 



r/iaea 10. Pery/inpHM M3pa3ii 



He06X0flMMM 3HaHMfl 

- 5a30BM no3HaHMfl 3a o6iuaTa cwcreMa OTTunoBe b .NET 

- Ba30BM no3HaHMfl 3a e3MKa C# 

- no3HaHMfl Ha cpeACTBaTa 3a pa6crra etc cmmbo/ihi/i HM30Be b .NET 
Framework 

ClafllapMOHMe 

- Pery/iapi-m M3pa3M - CbmHOCT, npow3xoA h ochobhm npn^OKeHMfl 

- ripocTM npuMepn 3a pery/i*ipHki M3pa3M 

- E3MK"bT Ha pery^apHMTe M3pa3M. Ochobhm e/ieMeHTki Ha CMHTaKCuca 

- Pery^apHMTe M3pa3n b .NET n^aTCJDopMaTa. npocTpaHCTBOTO system. 

Text . RegularExpressions . 

- TbpceHe c pery^apHM M3pa3M 

- Pa6oTa c rpynn 

- Ba/iMAauwfl c pery^apHM M3pa3M 

- 3aMecTBaHe v\ pa3Ae/isiHe no perynsipeH M3pa3 

- HacTpoMKM m onunn 

- npeABapwTe/iHO KOMnw/iwpaHe Ha pery/isipHki M3pa3M 

- Ec|DeKTMBHOCT Ha perynyipHkiTe M3pa3M 

- no/ie3HM totobm pery^apHM M3pa3M 

- MHTepHeT pecypcu. MHcrpyMeHTbT The Regulator 

B Ta3M TeMa ... 

B HacToamaTa TeMa me pa3r/ieAaMe pery/iapHMTe M3pa3M, Ha6npaiun Bee no- 
ro/iflMa nony^apHOCT cpeA pa3pa6oT4MUMTe Ha coc|DTyep npn peiuaBaHeTO Ha 
npo6/ieMki, CB"bp3aHM c o6pa6oTKaTa Ha TeKCT. IHe ce cnpeM Ha npon3xoAa v\ 
cbiuHOCTTa Ha perynsipHMTe M3pa3M v\ me ce 3ano3HaeM etc CMHTaKCuca v\ 
ocHOBHMTe npaBM/ia npn KOHcrpywpaHeTO mm. TeMaTa npeA-nara KpaTKO npeA- 
CTaBAHe Ha ocHOBHMTe AeMHOCTM, npn komto e noAxoA^iuo ki3no/i3BaHeTO Ha 
pery/iapHM M3pa3M, v\ AaBa KOHKpeTHM HacoKM KaK MOxeM p,a npaBMM TOBa etc 
cpeACTBaTa Ha .NET Framework. IHe pa3r/ieAaMe MHCTpyMeHTapnyMa, komto 
6w6/inoTeKaTa c K/iacoBe npeAOcraBfl 3a pa6oTa c pery^apHM M3pa3M, v\ me 
onuiueM HaM-Ba>KHMTe MeTOAM, cbnpoBOAeHM c AOcraTbUHO npuMepn. 
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Pery/iflptm 113 pa 3 m 

Pery^apHMTe M3pa3M npeAcraB/iflBaT mhoto MOiueH anapaT 3a o6pa6oTKa Ha 
cmmbo/ihm HM30Be. MHO>KecTBO necro cpemaHM b npaKTMKaTa 3aAa4M, MoraT p,a 
6"bAaT peiueHM M3K/iK)HMTe/iHO npocTO v\ e/ieraHTHO c TflXHa noMOiu. B .NET 
n/iaTCpopMaTa pery^apHMTe M3pa3M ca ujmpoko cpyHKui/iOHa/iHM v\ cbiueBpe- 
MeHHO ziecHw 3a M3no/i3BaHe. Eto 3aiuo ao6poto no3HaBaHe Ha cpeACTBaTa 3a 
pa6oTa c tax Moxe p,a cnecTM mhoto r/iaBo6o/in*i v\ tpyahoctm, no3Ha™ Ha 
BceKM, komto ce 3aHMMaBa c o6pa6oTKa Ha ci/imbo/ihm HM30Be. 

KaKBO e pery/iqpeH M3pa3? 

Pery^apHMflT M3pa3 e CMMBO/ieH hm3, KOHcrpywpaH no cneuwa/iHM ckiHTaKTwu- 
hm npaBM^a. Tom onucBa eAMH e3MK ot AyMM - cmmbo/ihm HM30Be. 3a BC^Ka 
AyMa e AecpMHupaHO eAH03HanHO p,anv\ npuHaA/iexn Ha onucBaHMa e3MK, i/i/ii/i 
He. Ha pery/iapHMfl M3pa3 Moxe p,a ce r/ieAa KaTO Ha Lua6/iOH - tom Ttpcn 
cbBnaAeHMfl c bcmukm AyMM, komto OTroBapsiT Ha to3m Lua6/iOH. Eamh ot Haw- 
necro M3no/i3BaHMTe peryn*ipHki M3pa3M, HanpuMep, e M3pa3"bT: 



(.+)@(.+)\. (.+) 



MaKap p,a M3r/ie>KAa CTpaHHO Ha nptB noMea, TOBa He e hmluo Apyro ocBeH 
eAMH onpocTeH Lua6/iOH 3a cpopMaTa Ha craHAapTHMTe e-mail aApecu, c komto 
BceKM e 3ano3HaT - nopeAHua ot cmmbo/im, cneABaHa ot cwMBO/ia @ v\ noc/ie 
MMe Ha AOMeMH. KaK touho pery/iapHMflT M3pa3 npeAcraBfl to3m Lua6/iOH, me 
pa36epeM b HacToaiuaTa TeMa. 

3a KaKBO ce M3nosi3BaT pery/inpHMTe M3pa3M? 

Pery^apHMTe M3pa3M MoraT p,a ce M3no/i3BaT 3a Haw-pa3HOo6pa3Hi/i 3aAanki 
npn TeKCTOo6pa6oTKaTa. B npaKTMKaTa Te Haw-necro ca no/ie3HM npn Tpn 
Tuna 3aAa4M - TbpceHe, Baj\v\p,a\\v\s\ v\ 3aMecTBaHe. 

Ti>pceHe h M3B/iimaHe Ha MHCpopMaumi 

TtpceHeTO Ha AaAeH hm3 b TeKCT e no/ie3HO npn peAnua npo6/ieMM ot 
npaKTMKaTa. npuHunnHO to Moxe p,a ce pea/iw3wpa v\ 6e3 noMOiuTa Ha pery/ia- 
Phm M3pa3M, ho Te 3HankiTe/iHO ro y^ecHABaT v\ no3BO/i*iBaT napa/ie/iHOTO 

M3B^M4aHe Ha pa3^M4Ha MHCpOpMaUMfl OT TeKCTa - nOAHM30Be, KOMTO HOCflT 

onpeAe/ieH CMkicb/i 3a Hac. K/iacwuecKkiTe MeTOAM 3a o6xo>KAaHe v\ napcBaHe 
Ha TeKCTa o6mkhob6ho M3MCKBaT 3HanwTe/iHO noBene BpeMe v\ KO/iwuecTBO koa 
b cpaBHeHne c peweHkiflTa, ki3no/i3Bamki pery/i*ipHi/i M3pa3M. 

Ba/iHAauMn Ha bxoahm AaHHM 

Ba^MAaunflTa Ha bxoahm ashhm e 3aA"b/i>KkiTe/iHa bbb BceKM cbBpeMeHeH 
cocpTyep, komto npeTeHAupa p,a cna3Ba e/ieMeHTapHMTe M3MCKBaHMfl 3a 
curypHOCT. C noMOiuTa Ha pery/i*ipHi/i M3pa3M th ce pea/iw3wpa M3K/iK)HMTe/iHO 
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/leCHO - B"b3MO>KHM Ca HaM-pa3/lklHHM BMAOBe BclJ\V\p,di\\V\S\ Ha CMMBO/lHMTe 

flaHHM, b 3aBMCMMOCT ot Hy>KAMTe Ha nporpaMkicra . 

3aMecTBaHe 

3aMecTBaHeTO Ha ep,v\u hm3 c Apyr b tckct e eAHa ot Haw-necro cpeiuaHMTe 
npaKTkmecKki 3afla4M npn TeKCTOo6pa6oTKaTa, a cbiueBpeMeHHO v\ AOCTa 
6aBHa m TpyAHa 3a pea/in3auki*i. C noMOurra Ha pery/iapHMTe M3pa3M noAo6eH 
npo6/ieM ce pa3peiuaBa caMO c hako/iko peAa koa. ripn TOBa MMaMe B"b3MO>K- 
hoct Aa 3aMecTBaMe no Lua6/iOH, a He caMO c cpMKCupaH TeKCT, KaTO b Lua6/io- 
Ha MOxeM Aa M3no/i3BaMe v\ e/ieMeHTM OTTtpceHna hm3. 

HanpuMep mokcm Aa HaMepuM bcmukm cpeiuaHMa Ha KOHCTpyKunn ot Tuna 
"(a + b)*c" m Aa rn 3aMecTMM c eKBMBa/ieHTHWTe mm "a*c+b*c" - Heiuo, KoeTO 
e AOCTa TpyAHO 3a nocTuraHe c TpaAnunoHHMTe cpeACTBa 3a CMHTaKTwueH 
aHa/iki3 m TeKCTOo6pa6oTKa. 

Pery/iJipHM M3pa3M n KpaMHM aBTOMaTM 

Pery^apHMTe M3pa3M ca pa3pa6oTeHM ntpBOHana/iHO KaTO MaTeMaTwuecKa 
Teopufl. Te ca CB"bp3aHM c pa3no3HaBaHeTO v\ o6pa6oTKaTa Ha T.Hap. cpop- 
Ma/iHki e3Mun - k/ioh ot AncKpeTHaTa MaTeMaTMKaTa, CB"bp3aH etc crpori/i cmh- 

TaKTM4HM AeCpMHMUMM Ha a6CTpaKTHM 06o6lUeHMfl Ha pea^HMTe 40BeilJKM 

e3Mun. TeopuflTa Ha cpopMa/iHMTe e3nun AHec HaMupa ujmpoko npM/io>KeHMe b 
pa3/innHM o6/iac™ ot MaTeMaTMKaTa, /lMHrBMCTMKaTa v\ KOMniOTbpHkiTe HayKM, 
HanpuMep b M3KycTBeHMfl MHTe/ieKT, TbpceHeTO b MHTepHeT, npeAna3BaHeTO 
ot cnaM m AP- 

KaKBO Ca KpaMHM aBTOMaTM? 

Eahh pery/inpeH M3pa3 onkiCBa eAHH pery/inpeH (aBTOMaieH) e3MK. B 

TeopuflTa TOBa ca e3MUMTe c Haw-CTporn rpaMaTMUHM npaBM/ia, komto MoraT 
Aa ce o6pa6oTBaT ot MaiunHM. Ha BceKM pery/inpeH e3MK OTroBapa eAHO- 
3Ha4HO t. Hap. KpaeH aBTOMaT - a6crpaKTHa MaTeMaTwuecKa MaiunHa, koato 
ziecHO ce pea/iM3wpa nporpaMHO v\ npeAcraB/iflBa Ha6op ot cbcroflHMfl v\ 
npaBki/ia 3a npexoA Me>KAy tax. npoBepKaTa Aa/in eAHH TeKCT npeAcraB/iflBa 
AyMa ot pery/iapHMfl e3MK, onucBaH ot AaAeH pery/iapeH M3pa3, npaKTkinecKki 
ce CBe>KAa ao pea/iki3wpaHeTO Ha cbOTBeTHna KpaeH aBTOMaT. 

rioHexe pa6oTaTa Ha KpawHMTe aBTOMa™ e 6"bp3a, pery^apHMTe M3pa3M ca 
AOCTa ecpeKTMBeH MeTOA 3a o6pa6oTKa Ha TeKCT. 3a irb/iHaTa mm cpyHKuno- 
Ha/iHOcr, pea^M3npaHa b cbBpeMeHHMTe nporpaMHM e3v\\\v\, o6ane, ce Ha/iara 
M3BecTHO pa3LunpeHMe Ha KpaMHMTe aBTOMa™, KoeTO HaMa/isiBa ecpeKTMB- 
HOCTTa, MaKap Aa noBMiuaBa 3HanwTe/iHO B"b3MO>KHOCTMTe Ha o6pa6oTKaTa. Ha 
TOBa me ce cnpeM no-K"bCHO. 

l/ICTopnsi Ha pery/iflpHMTe M3pa3M 

KaKTO Bene cnoMeHaxMe, pery/iapHMTe M3pa3M ntpBOHana/iHO ca B"b3Hi/iKHa/iki 
KaTO MaTeMaTM^ecKM anapaT 3a onucaHne Ha pery/iapHMTe e3nun b v\3hv\cj\v\- 
Te/iHaTa Teopua v\ Teopn^Ta Ha cpopMa/iHMTe e3nun. C HaB/ii/i3aHeTO Ha kom- 
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nicrrpkiTe b yncrrpe6a npn HaynHkiTe M3C/ieABaHHfl, pery^apHMTe M3pa3M v\ 
KpaMHMTe aBTOMaTM ce MMn/ieMeHTkipaT b nporpaMHMTe cpeAH h onepaun- 
OHHMTe cucTeMM, r/iaBHO c ue/i o6pa6oTKa Ha TeKcr. C TeneHwe Ha BpeMeTO 
B"b3MO>KHOCTMTe Ha pery/iapHkiTe M3pa3M b e3MUMTe 3a nporpaMnpaHe ce 
pa3LunpflBaT 3HankiTe/iHO, ao CTeneH, b koato Te pea/iHO Bene He npeflCTaBAT 
caMO orpaHM^eHMTe pery^apHM e3v\u,v\, a v\ no-ujupoKM KaTeropnn cpopMa/iHki 

e3MUM. 

PeryjiapHMTe M3pa3M b e3nunTe 3a nporpaMupaiie 

Pery^apHMTe M3pa3M ca BtBeAeHM Haw-Hanpefl b Unix v\ pa3/iwnHkiTe nporpaMM 

M KOMaHflM 3a Unix, HanpMMep ed, grep, awk, lex, Emacs M AP- riO-K"bCHO e 

pa3pa6oTeHa 6w6/ikiOTeKa 3a C, HapeneHa "regex", koato o6ane e cpaBHM- 
Te/iHO cno>KHa m HeyAo6Ha 3a yncrrpe6a. Mctmhckmat 6yM Ha T03M anapaT ce 
A"b^>KM Ha e3MKa Perl, komto Brpa>KAa b caMna cm CMHTaKCuc mhoto yao6Hki 
cpeACTBa 3a pa6crra c pery/isipHki M3pa3n v\ ynecHABa 3HanwTe/iHO 3aAankiTe 3a 
TeKCTOo6pa6oTKa, Ha komto Bene ce cnpaxMe. Bnoc/ieACTBwe On/inn Xei/i3"b/i 
pa3pa6oTBa "pcre", KoeTO HanoAo6*iBa no cpyHKuwoHa/iHOCT B"b3MO>KHOCTMTe, 
pa3pa6oTeHM b Perl, v\ ce M3no/i3Ba b no-HOBMTe e3nun Python v\ PHP, a 
6n6^MOTeKa 3a pery/iapHM M3pa3M e pea/iki3wpaHa v\ b Java. 

B .NET n/iaTCpopMaTa c mhoto Ma/iKM pa3/iMKi/i ce M3no/i3BaT npuHunnnTe, 
BtBeAeHM ot HaM-pa3npocTpaHeHMfl Perl CMHTaKCuc Ha pery/iapHMTe M3pa3M, 
KaTO K/iacoBeTe, npeAOcraBAHM ot 6w6.ni/iOTeKaTa, npeAOcraBAT bcmuko Heo6- 
xoammo 3a ecpeKTMBHa pa6oTa c tax. 

Hako/iko npocTM npiiMepa 

KaKTO Bene o6acHMXMe, pery^apHMTe M3pa3n caMM no ce6e cm ca HM30Be, 
komto M3no/i3BaMe, 3a p,a TtpcuM cbBnaAeHMfl Ha cmmbo/ihm noc/ieAOBaTe/i- 
hoctm c AecpMHupaHMfl Lua6/iOH. J\a pa3r/ieAaMe hako/iko cbBceM npocTM 
npuMepa, komto me hm noMorHaT no-/iecHO p,a ce opueHTupaMe b ocHOBHMTe 
B"b3M0>KH0CTM Ha pery/iapHMTe M3pa3M. 

JleceH npuMep 3a Hana/io 

C^eAHMAT hm3 e eAMH npocT pery/iapeH M3pa3: 



npMMep HOMep [ - 9 ] + 



To3M Lua6/iOH me HaMepn cbBnaAeHwa c bcmukm noAHM30Be, komto 3anonBaT c 
cppa3aTa "npuMep HOMep", cneABaHa ot noHe eAHa AeceTkmHa uncppa. 

KBaApaTHMTe cko6m b e3MKa Ha pery/iapHMTe M3pa3M yKa3BaT K/iac ot 
cmmbo/im - b cnynan TOBa ca bcmukm cmmbo^m b Anana30Ha Me>KAy v\ 9. 
3HaK"bT + hm Ka3Ba, ne npeAxoAHMAT cmmbo/i {v\j\v\ b c/iyna*i ue/in*iT K/iac 
cmmbo^m [0-9]) Tpa6Ba p,a ce cpema noc/ieAOBaTe/iHO 1 v\nv\ noBene ntTM. 
TaKa HM3"bT "npuMep HOMep 987" me 6"bAe cueTeH 3a cbBnaAeHne c Lua6/iOHa, 
KaKTO m HM3"bT "npuMep HOMep 05". Hn3"bT "npuMep HOMep" HAMa p,a e 
cbBnaAeHne, 3aiuoTO no Lua6/iOHa Tpa6Ba p,a MMa noHe eAHa uncppa Ha Kpaa. 
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C T03i/i Lua6/iOH Hue MO>KeM, pa36npa ce, fla TtpcuM cbBnafleHMfl v\ b no-fl"b/i"br 
TeKCT. fl,a pa3r/ieflaMe HanpuMep HM3a "ToBa e BaujuaT npuMep HOMep 10". B 
to3m hm3 MMa noflHki3, komto cbBnaAa c Lua6/iOHa m tom ce cui/iTa 3a 
CbBnaflHaT no pery/iapi-ii/m M3pa3 - TOBa e noflHM3"bT "npuMep HOMep 10". 

TbpceHe Ha Te/ie4>OHHM HOMepa 

fl,a pa3MeAaMe Apyr npuMep: 



(+359|0)88[0-9] {7} 



C T03M M3pa3 MO>KeM fla HaMepuM cbBnaflei-ikifl c HOMepa Ha mo6m/ihi/i Te/ie- 
cpOHM b Mpe>KaTa Ha M-Te/i. Othobo i/i3no/i3BaMe cmmbo^hma K/iac 3a uncppn 
[0-9], cneflBaH ot MOflncpMKaTopa 3a KO/ikmecmo {7} - TOBa 03HanaBa, ne 
Tpa6Ba fla MMa touho 7 noBTopeHna Ha ci/imbo/im ot K/iaca [0-9]. B Hana/iOTO 
HMaMe (+359|0), KoeTO 03Ha4aBa, ne HOMeptT Tpa6Ba fla 3anonBa v\nv\ c 

+359, V\I\V\ C 0. CMMBO/l"bT | 0603HanaBa a^TepHaTMBHM Bt3MO>KHOCTM. 

npuMepn 3a HOMepa, komto cbBnaflaT c wa6.noHa, ca "+359887675340" v\ 

"0888997621", HO He M "188385953" (3an04Ba C 1), V\J\V\ "+3598890076" (MMa 

caMO neT uncppn cnefl "+35988"). 

npMMep 3a pery/inpeH M3pa3 b .NET 

ripeflu fla npeMMHeM kbm no-fleTaw/iHOTO onucaHne Ha e3MKa Ha pery/iapHMTe 
M3pa3M, HeKa pa3r/ieflaMe v\ eflMH ufl/iocreH npuMep 3a M3no/i3BaHe Ha TaKbB 
M3pa3 b .NET: 



static void Main ( ) 

{ 

string text = "HflMa CKapa, HaMa 6wpa, HSMa KaKBO fla hm"; 
string pattern = @"\w*wpa | CKapa | \w*am\w* " ; 
Match match = Regex .Match (text, pattern); 
while (match . Success ) 

{ 

Console . WriteLine ( 

"HM3: \"{0}\" - Hayajio {1}, fl-bJiacwHa {2}", 
match, match. Index, match . Length) ; 
match = match . NextMatch () ; 
} 
} 



KaK pa6oTM npnMepi>T? 

Pery/iapHMflT M3pa3, komto ce cbfltpwa b HM3a pattern, Ttpcn 3a Tpn 

a^TepHaTMBHM Bt3MO>KHOCTM : 

- noflHM3, 3aB"bpujBaiu Ha "wpa" - TOBa ce conn ot nacrra "\w*npa", 
KtfleTO \w* 03Ha4aBa npon3BO/iHa noc/ieflOBaTe/iHOcr (MO>Ke v\ c Hy/ieBa 
A"b^>KMHa) ot 6yKBM, uncppn m 3HaK 3a nofl^epTaBaHe. 
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- nOflHM3 CKapa . 

- noflHM3 (othobo ot 6yKBM, umcppm m 3HaK 3a noflnepTaBaHe), KOMTO 
cbAtpwa noAHM3a 'W. 

KaKTO BM>KflaMe, 3a rbpceineTO Ha cbBnafleHna ce M3no/i3BaT MeTOflMTe Ha 
K/iacoBeTe Regex m Match. Te me 6"bflaT pa3r/ieAaHki noApo6HO no-KbCHO b 
TeMaTa. l/l3xofl"bT ot ropHna npuMep e cneRHwnj: 



~ C:\WINDOWS\System32\cmd.exe 



Hh3 : Hnt'ia - Ha^a/io 0, nb/DKHHa 4 

Hh3 : "cKapa" — Hanaro 5, nbJiwHHa G 

Hh3 : "HHMa" - Haqa/io 12, nbjisxHHa 4 

Hh3 : "6Hpa" - Haia/io 17, nt/iwuHa 4 

Hh3 : "HSMa" - Ha<ia/iD 23, Ab/iwHHa 4 

Hh3 : "dm" - Han a/io 36, flt»/iw;HHa 2 



LL 



E 



A 



E3mki>t Ha pery/inpHMTe M3pa3M 

BoraTCTBOTO Ha CMHTaKCuca Ha pery/iapHMTe M3pa3M no3BO/iflBa ro/iflMa rbBKa- 
boct npn M3rpa>KflaHeTO Ha Lua6/iOHM. ri"b/iHMTe b"B3mo>khoctm Ha e3MKa p^ako 
ce no/i3BaT b npaKTMKaTa, ho 3a no-cneui/icpi/mHi/i 3a,qanM Bee naK MO>Ke fla ce 
Ha/io>KM m taxhoto no3HaBaHe. Hue me pa3r/ieAaMe ntpBO c no-ocHOBHMTe v\ 
necro M3no^3BaHM KOHCTpyKUMM, a no-HaTaT"bK b TeMaTa me o6hchmm m hakom 
ot no-MHTepecHMTe fleTafi/iM Ha pery/iapHi/iTe M3pa3M. 

B CMHTaKTM^eH n/iaH e3MKbT Ha pery/iapHMTe M3pa3M ce p,env\ Ha flBe ochobhm 
rpynn - /iMTepa/iM v\ MeTacMMBO/iM (cmmbo/im etc cneuMa/iHO 3HaneHMe). 

JlMTepa/iM 

/luTepa^MTe ca cmmbo/im m noflHM30Be b pery/iyipHMfl M3pa3, komto ce B"b3- 
npneMaT ot anapaTa 3a o6pa6oTKa 6yKBa/iHO, b craHflapTHMH cm CMMCb/i. 
/lkiTepa/iMTe ce M3no/i3BaT, 3a fla cpMKCupaMe naoTa ot Lua6/iOHa, koato 3a- 
A"b/i>KMTe/iHO Tpa6Ba fla npuctCTBa touho b noconeHMfl bma. HanpuMep b pery- 
^apHMfl M3pa3, ctxpaHflBaH b npoMeH/ikiBaTa pattern, koato pa3r/ie,qaxMe b 
npuMepa no-rope, nacmTe "wpa", "cKapa" v\ 'W ca ziMTepa/iM - Te ce Tbpc*iT 
b Texcra ot MawimaTa Ha perysinpHfrre M3pa3M (regex engine) tc-iho b 

T03M CM BMfl, B KOMTO TM BM>KflaMe HanMCaHM. 



MeTaCMMBO/IM 

MeTacMMBO/iMTe ca rpyna ot cmmbo/im, komto MMaT cneuMa/iHO 3HaneHMe b 
e3MKa Ha perynapHMTe M3pa3M. C TaxHa noMOiu pea/iHO ce nocTMra ua/iaTa 
cpyHKUMOHa/iHOcr m onMcaTe/iHOcr Ha anapaTa, komto pa3r/ie>KflaMe. MeTacMM- 
BO/iMTe, c komto pa3no/iaraMe, ocMryp^BaT flocraTbUHO rbBKaBOCT, 3a fla 
MO>KeM fla onMiueM npaKTMnecKM nonTM BceKM wa6/iOH, komto 6m Morb/i fla hm 
Tpa6Ba. 
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CwMBO/iMTe, komto ce TpeTupaT no cneuwa/ieiH HanMH ot MawMHaTa Ha 
pery/iapi-mTe M3pa3M b 3aBMCMMOCT ot no3nunflTa cm, ca cnep,Hv\je: [, ], |, *, 
• /+/?/(/)/{/}/ \/ A h $. Haki-4ecTO o6ane TepMUHtT "MeTacMMBO/iM" ce 
M3no^3Ba He 3a tax, a 3a cneuwa/iHMTe kohctpykumm, komto hocat onpeAe/ieH 
CMMCb/i 3a Lua6/iOHa v\ b komto Te3M cmmbo/im yuacmaT. 

B npMMepa, komto pa3r/ieAaxMe no-rope, MeTacMMBO/iM ca "\w" m "*", KaKTO 
m "|". Bene o6acHMXMe AOHAKbAe taxhoto 3HaneHMe, a ocraHa/iMTe cneuM- 
a/iHM cmmbo/im me pa3r/ieAaMe Ma/iKO no-HaTaT"bK. 

Escaping npn pery/iqpHMTe M3pa3M 

EcTecTBeHO, Tbv\ KaTO MeTacMMBO^MTe ce TpeTMpaT no HeTpMBMa/ieH HanMH 
npM napcBaHeTO Ha pery/iapHMfl M3pa3, Te He MoraT p,a ce M3no/i3BaT KaTO 
ziMTepa/iM AnpeKTHO m He MoraT Aa ce TtpcyiT KaTO o6mkhob6hm cmmbo/im. 
KaKTO m npM noBeneTO nporpaMHM e3MUM, T03M npo6/ieM ce M36arBa c 
noMOurra Ha escaping npe3 CMMBO/ia \ (backslash). nocTaBeH npeA hakom ot 
cneuMa^HMTe cmmbo/im, komto M36poMXMe no-rope, to3m cmmbo/i OTMeHfl 
oco6eHOTO mm 3Ha4eHMe m Te ce TpeTMpaT no o6MKHOBeHMfl HanMH. HanpMMep 
\* 03Ha4aBa *, \+ 03HanaBa + m t.h. ToBa Ba>KM pa36Mpa ce m 3a caMMa 
cmmbo/i \, T.e. aKO MCKaMe Aa ro M3no/i3BaMe KaTO ziMTepa/i, Tpa6Ba Aa 
M3no^3BaMe \\. 

me o6"bpHeM BHMMaHMe, ne hakom ot M36poeHMTe no-rope MeTacMMBO/iM MMaT 
cneuMa/iHO 3HaneHMe caMO Ha onpeAe/ieHM Mecra b wa6/iOHa. HanpMMep cmm- 
bo/ibt ], KaKTO m CMMBO^MTe ) m } ca MeTacMMBO/iM caMO aKO npeAM TAX B 
uja6/iOHa MMa He3aTBopeHa cbOTBeTHaTa OTBapaiua CKo6a. Ako ce onMTaMe Aa 
no/i3BaMe escaping Ha Te3M cmmbo/im b Apyr KOHTeKCT, me no/iynMM rpeujKa, 
3aiuoTO TOBa o6"bpKBa napcBaHeTO. 

BcbiuHOCT bcm4km cpemaHMfl Ha CMMBO/ia \, noc^eABaH OT CMMBO/l, komto He e 
pa3no3HaT KaTO cneu.Ma/iHa escaping noc/ieAOBaTe/iHOcr, boa^t ao M3K/iione- 
HMe no BpeMe Ha M3n"b/iHeHMeTO Ha nporpaMaTa. 

flpyrM escaping nooieAOBaTe/iHOcrii 

KaKTO npM noBeneTO e3MUM 3a nporpaMMpaHe, b pery/iapHMTe M3pa3M Moxe Aa 
ce M3no^3BaT no3HaTMTe noc/ieAOBaTe/iHOCTM 3a o6o3HanaBaHe Ha cneuMa/i- 

HMTe ASCII CMMBO/IM, 3a KOMTO HflMa BMAMMO 03HaneHMe. U\e M36pOMM HflKOM 

ot tax: 

- \n - hob peA (new line) 

- \r - BptiuaHe Ha KapeTKaTa (carriage return) 

- \t - Ta6y/iau.M5i (tab) 

- \a - 3ByKOB CMTHa/i (bell) 

- \b - Bp-biuaHe Ha3aA (backspace) 

KoM6MHauMATa \b, KaKTO me bmamm no-HaTaTbK, BCbiuHOCT MMa no-cneu.Ma/iHO 
3HaneHMe 3a CMHTaKCMca Ha pery/iapHMTe M3pa3M. Eto 3aiuo MOxeM Aa a 
M3no/i3BaMe KaTO backspace eAMHCTBeHO b cnoMeHaTaTa KOHcrpyKUMfl 3a K/iac 
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ot cmmbo/im [] m b uja6/ioHMTe 3a 3aMecTBaHe, 3a komto me CTaHe AyMa no- 

K"bCHO. 

Escaping nooieAOBaTe/iHOcrii 3a Unicode h ASCII koaobc 

E3MK"bT Ha pery^apHMTe M3pa3M AaBa b"B3mo>khoct fla ce ki3no/i3BaT AnpeKTHO 
ASCII m Unicode KOAOBe Ha cmmbo/im 3a 03HaneHweTO mm b Lua6/iOHa. ToBa 
CTaBa no Tpn HanwHa: 

- \xxx - cmmbo/ivt \, noc/ieABaH ot Haw-MHoro Tpn uncppn, npeAcraBfl 
ASCII cmmbo/i, BtBeAeH c ocMwueH KOA- HanpuMep \040 e MHTepBa/i, a 
\08i - 6yKBaTa a. rio3BO/ieHO e v\ Aawe ce npenoptuBa p,a ce M3no/i3BaT 
BOAeiun Hy/iw, 3a p,a ce M36arBa ABycMwc/iwe c noAo6HaTa KOHCTpyKuna 
3a o6paTHM npenpaTKM, 3a koato me roBopuM no-K"bCHO. 

- \xxx - KOM6nHaunflTa \x, noc^eABaHa ot touho ABe uncppn, o6o3Ha- 
naBa ASCII cmmbo/i b LuecTHawceTwueH koa. HanpuMep MHTepBa/ivr e 
\x20, a 6yKBaTa a - \x4i. 

- \uxxxx - Ta3M KOM6nHaunfl (c touho neTMpw uncppn) npeAcraBfl Unicode 
ci/iMBO/ieH koa cbiuo npe3 iuecTHaMceTM4HM nwc/ia. B T03M cpopMaT 
CMMBO^tT 3a MHTepBa/i ce 03HanaBa KaTO \u0020, a 6yKBaTa a - ioto 

\u0041. CMMBO/l"bT i, HanpMMep, MO>KeM Ra 03HaHMM C \uOOEF. 
HflKOM OC06eHOCTM 

KoraTO M3no/i3BaMe escaping npn pery/iapHkiTe M3pa3M b .NET Framework, He 
Tpa6Ba p,a 3a6paBAMe, ne ce Ha/iara p,a ce cbo6pa3*iBaMe v\ c KOMnw/iaTopa. 
ripeAM Aa ce noAaAaT Ha MaiunHaTa Ha pery/iapHMTe M3pa3M, HM30BeTe, komto 
M3no/i3BaMe 3a Lua6/iOHM, ntpBO ce o6pa6oTBaT ot napcep, komto MMa co6- 
CTBeHM escaping noc/ieAOBaTe/iHOcm. 

B e3MKa C# CMMBO^tT \ ce w3no/i3Ba b HM30BeTe cbiuo 3a escaping. Tpa6Ba 
Aa ce c"bo6pa3ABaMe c to3m cpaKT, 3aiuoTO MOweM Aa CTurHeM ao Hewe/iaHM 
pe3y/iTa™, aKO He BHMMaBaMe. J\a pa3r/ieAaMe Lua6/iOHa "\w*", komto KaKTO 
me bmamm no-K"bCHO, HaM-o6iuo 03Ha4aBa npow3BO/iHa AyMa. Ako HanmueM 
to3m hm3 b Haujufl cope koa, me no/iynwM rpeujKa npn KOMnw/iauMfl, 3aiuoTO 
KOMnw/iaTop"bT Ha C# He Moxe Aa pa3no3Hae "\w" KaTO KopeKTHa escaping 
noc/ieAOBaTe/iHOcr. Eto 3aiuo Tpa6Ba Aa ocbo6oamm cwMBO/ia \ ot cneuwa/i- 
hoto My 3Ha4eHne, KaTO ki3no/i3BaMe escaping v\ 3a Hero - "\\w*". Cera Bene 
cnep, npeMMHaBaHeTO npe3 napcepa Ha C# KOMnw/iaTopa to3m hm3 me i/ma 
BMAa "\w*", KoeTO e KopeKTHO 3a MaiunHaTa 3a pery/i*ipHi/i M3pa3M, koato me 
ro o6pa6oTM no BpeMe Ha ki3n"b/iHeHwe. 

KaKBO Tpa6Ba Aa HanpaBMM, aKO MCKaMe Aa ki3no/i3BaMe \ KaTO o6mkhob6h 
cmmbo/i b M3pa3a (KoraTO TtpcuM nocneAOBaTe/iHOcr, b koato tom ynacma)? 
ToraBa Tpa6Ba Aa MMaMe "\\" b Lua6/iOHa, HanpuMep "c:\\windows". Ho 
npeAM Aa ce pa3neTe KaTO Lua6/iOH ot MawkmaTa 3a pery^apHM M3pa3M, to3m 
hm3 me MMHe npe3 napcepa no BpeMe Ha KOMnw/iauMfl v\ TaM ABaTa cwMBO/ia 
backslash me ce peAyunpaT ao eAMH no npaBM/iaTa 3a escaping b C#, npn 
KoeTO me no/iynwM b pe3y/iTaT "c:\windows". TyK o6ane \w MMa 3HaneHwe Ha 



T/iaBa 10. Pery/uipHM M3pa3n 429 

MeTackiMBO/i v\ me no/iynwM He>Ke/iaH pe3y/iTaT. 3aTOBa b cope KOfla Tpa6Ba fla 
HMaMe "c:\\\\windows" - T.e. neTkipw noBTopeHMfl Ha \, 3a fla HaMepuM cbB- 
naAeHne c efli/m TaKbB cmmbo/i. 

M3no/i3BaHe Ha CMMBOsia @ 

KaKTO OT6e^A3axMe b TeMaTa 3a cuMBO^Hme HM30Be , b e3MKa C# npn nocra- 
BAHeTO Ha @ npefl OTBapaiunTe KaBMUKM Ha HM3a bcmukm cneuwa/iHw cmmbo^m 
b Hero (ocBeH KaBkinKkiTe) ry6*rr cneuwa/iHOTO cm 3HaneHwe. ToBa e mhoto 
yflo6HO npn Lua6/iOHkiTe 3a pery/iapHi/i M3pa3M v\ e npenoptni/iTe/iHO fla ce 
M3no^3Ba BMHarn, 3aiuoTO cnecryiBa npo6/ieMi/iTe, onucaHM b ropHna a63au. 
TopHMTe flBa npuMepa MO>xeM fla npoMeHMM TaKa: 



string patternWord = @"\w+"; 
//Same as: patternWord = "\\w+"; 
string patternDir = @"c : Wwindows" ; 
//Same as: patternDir = "c:\W\windows", 



l/l3no/i3BaHeTO Ha @ hm no3BO/iHBa fla 3anncBaMe HM3a bbb BMfla, b komto tom 
me ce nponeTe ot Mawi/maTa 3a pery^apHMTe M3pa3M (c Ma/iKM M3K/iK>neHMfl 3a 
KaBkinKkiTe). ToBa e flOCTa yflo6HO v\ e flo6pe fla ro M3no/i3BaMe. 

HaM-Ba>KHOTO 3a pa6oTaTa c pery/mpHM M3pa3M 

ripeflu fla npeMMHeM kbm pa3r/ie>KflaHeTO Ha no-cneuwa/iHMTe KOHCTpyKunn b 
CMHTaKCuca Ha pery^apHMTe M3pa3M, e flo6pe fla 3HaeM Ma/iKO noBene 3a 
Ha^MHa, no komto ce OTKpuBaT cbBnafleHna c Lua6/iOHa. C/ieflHkiTe npocTM 
npaBM/ia, komto Tpa6Ba fla 3anoMHMM, o6acHflBaT HaKpaTKO KaK Mawi/maTa Ha 
pery/iapHMTe M3pa3M Ttpcn 3a TaKi/ma cbBnafleHkm. 

LUa6/iOHi>T He e 3a cbBnaaeHue c Me/in q hm3 

KoraTO Ttpci/iM cbBnafleHne no flafleH iua6/iOH, Hue TtpcuM npow3BO/ieH 
noflHi/13 Ha Haujufl hm3, komto fla OTroBapa Ha Lua6/iOHa. B TeKcra MO>Ke fla 
MMa mhoto TaKMBa noflHM30Be. LUa6/iOH"bT He onucBa ue/ii/ifl TeKCT (ocBeH aKO 
M3pn4HO He yKaxeM TOBa), a onucBa nopeflnua cmmbo/im, kohto ce Tbpci/i b 
TeKCTa. HanpuMep Lua6/iOH"bT "6wpa" i/ma flBe cbBnafleHi/m b HM3a "PasewpaM 
ot 6npa" - eflHOTO e nacr ot flyMaTa "pasewpaM", a flpyroTO e caMaTa flyMa 

6npa . 

CbBnaaeHMsiTa ce OTKpueaT b pena Ha cpemaHe 

Pery^apHMTe M3pa3M BMHarn pa6oTAT ot/iabo Hafl^CHO no HM3a v\ OTKpuBaT 
ntpBO Haw-^eBMTe CbBnafleHMfl. B ropHkia npuMep noflHM3"bT "6npa" b 
"pasewpaM" me 6"bfle OTKpuT np"bB, MaKap ne Hue Bepo^THO CMe i/iCKa/iw fla 
TtpcuM 3a caMaTa flyMa "6wpa". ToBa e necTO cpeiuaH npo6/ieM v\ no-HaTaTbK 
b TeMaTa me ce HaynwM KaK fla ce cnpaBAMe c Hero. 
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TbpceHeTO npnK/iK)HBa, KoraTO ce OTKpue cbBnaflemie 

no npuHunn ue/iTa Ha TbpceHeTO c pery^apHM M3pa3M e fla ce OTKpue HAKaKBO 
cbBnaAeHne c Lua6/iOHa. MaiunHaTa Ha pery/iapHMTe M3pa3M ce crpeMM fla He 
xa6n m3^mujhm pecypcn v\ npeKpaTABa xofla cm b MOMeHTa, b komto ce OTKpue 
cbBnafleHne. Ako no/iyneHcrro CbBnafleHMe He hm ycTpowBa, motom fla TtpcuM 
othobo v\nv\ fla M3no/i3BaMe noflxoflfliflMTe MeTOflu 3a cb6npaHe Ha bcmukm 
cbBnafleHMfl ao irb/iHOTO M3nepnBaHe Ha HM3a HaBeflHtx. 

TbpceHeTO npofliD/iMOBa ot noc/ieflHOTO cbBnaaeime 

Ako CMe HaMepw/iki CbBnafleHMe c pery/iapeH M3pa3 v\ cnefl TOBa noflHOBMM 
TbpceHeTO b cbiflMfl TeKCT etc cbiflkifl pery/iapeH M3pa3, to npoA"b/i>KaBa ot 
mactoto c/iefl noc^eflHOTO HaMepeHO CbBnafleHMe. 

ToBa e Ba>KHa noflpo6HOcr, koato Tpa6Ba flo6pe fla ce 3anoMHM, 3aiuoTO necro 
e npwuwHa 3a o6"bpKBaHe! 3a fla a msachmm, me pa3r/ieflaMe npuMepHna 

LUa6/10H "(6npa! ) {2}". C T03M Llja6/10H TbpCMM flBe noc/ieflOBaTe/iHM nOBTO- 

peHMfl Ha noflHM3a "6npa!", ToecT Ha npaKTMKa TtpcwM "6wpa!6wpa!". HeKa 
fla ro npn^o>KMM kbm npuMepHna hm3 "6npa!6Mpa!6Mpa!". B TeKCTa pea/iHO 
MMa flBe cpeiuaHMfl Ha Haujua Lua6/iOH - eflHOTO 3anonBa ot no3nunfl 
("6npa!6iipa!6Mpa!"), a flpyroTO - ot no3MUM5q 5 ("6npa!6npa!6iipa!"). 

C TbpceHeTO o6ane He motom fla no/iynwM v\ flBaTa pe3y/iTaTa. ripn ntpBua 
onuT me no/iynwM no-/ieBM*i noflHM3 (to3m ot no3nunfl 0). Ako cera TbpcuM 

OTHOBO, TO HOBOTO TbpCeHe 3ai"IOHBa OT n03MUMfl 10 (TOBa e ITbpBaTa n03MUMfl 

cnefl Kpaa Ha HaMepeHOTO CbBnafleHMe), a orraM ao Kpaa Ha HM3a Bene MMa 
caMO eflHO "6npa!" m HflMa fla MMaMe hobo CbBnafleHMe. 

Pery/inpHMsiT M3pa3 rbpcM 3a bcmhkm bid3mo>khoctm 
nonpefl 

ToBa e ochobhmat npuHunn, komto onucBa pa6oTaTa Ha MawkmaTa 3a pery- 
/lapHMTe M3pa3M. ripn BceKM c/ieflBam cmmbo/i ta onuTBa noflpefl bcmhkm B"b3- 
mo>khoctm 3a HaMwpaHe Ha CbBnafleHMe ot Ta3M no3nunfl v\ Bptiua ntpBOTO 
ycneujHO v\nv\ npoflt/iwaBa HaTaTbK. rioHAKora TOBa Moxe fla flOBefle ao 
TtpceHe c BptiuaHe Ha3afl (backtracking), 3a KoeTO me crane flyMa no-K"bCHO. 

OCHOBHM MeTaCMMBO/IM 

Cera me pa3r/ieflaMe HaM-necro cpeiuaHMTe MeTacwMBO/iw b e3MKa Ha pery- 
/lapHMTe M3pa3M. 3a noBeK, komto HMKora He ce e c6/i"bCKBa/i c noflo6Ha MaTe- 
pufl, flo^HMTe peflOBe Moxe fla M3r/ie>KflaT Hepa36npaeMM Ha ntpBO neTeHe. 
BcbiflHOCT o6ane e Heo6xoflMMa eflMHCTBeHO Ma/iKO npaKTMKa v\ pa3ynaBaHe 
Ha npuMepnTe, 3a fla ce OB/iaflee 6opaBeHeTO c pery/iapHMTe M3pa3M. Bnoc- 
^eflCTBue c^eflBaiflMTe peflOBe MoraT fla c/iywaT v\ 3a cnpaBOUHMK, kbm komto 
fla ce npn6flrBa b c/iynai/i Ha Hy>Kfla. 
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K/iaCOBe OT CMMBO/1M 



ToBa ca MeTacMMBO/iM, komto 03HanaBaT unno MHO>KecTBO ot o6mkhob6hm 
cmmbo/im. CpeiuaHeTO Ha komto v\ p,a e cmmbo/i ot MHOKecrBOTO (m/im K/iaca) 
Ha cbOTBeTHOTO MflCTO b HM3a ce C4MTa 3a cbBnaAeHne. M3no/i3BaT ce cnefl- 
HMTe 03Ha4eHMfl 3a pa3^M4HMTe BMAOBe K/iacoBe ot cmmbo/im: 

ToHKa 

Cneuwa/iHkiflT cmmbo/i . o6o3HanaBa K/iaca ot bcmukm cmmbo/im, c M3K/iioneHMe 
Ha ckiMBO/ia \n 3a hob pep, (b Windows TOBa e \r\n). Ako e BK/iioneHa 
onunflTa Singleline, TOUKaTa o6o3HanaBa v\ CMMBO/ia 3a hob pep, (3a onunn 
me CTaHe AyMa no-KbCHO b TeMaTa). KaTO npuMep 3a to3m MeTacuMBO/i, p,a 
pa3r/ieAaMe wa6/iOHa "6m. a" v\ hako/iko HM3a, kbm komto p,a ro npn^OKMM: 



LUa6/iOH: 6m. a 






















6wpa - 


MMa cbBnaAeHne 


"6npa" 




















6MBa - 


MMa cbBnaAeHwe 


"6nBa" 




















6M+a - 


MMa cbBnafleHne 


"6n+a" 




















6MBHa 


- HflMa cbBnaAeHwe (Me>KAy 


"6m" 


M 


a 


MMa 


ABa 


CMMBO/ia, 


a 


He 


eAMH) 



KBaApaTHM cko6m (K/iacoBe c M36ponBaHe) 

KoHCTpyKUMATa [peflMua_cMMBOJiM] e MeTacMMBO/i, o6o3HanaBam K/iaca ot 

BCM4KM 06MKHOBeHM CMMBO/IM, M36pOeHM B peAMUaTa. CMMBO/lMTe Ce M36pOfl- 

BaT 6e3 HMKaKBM pa3Ae/iMTe/iM Me>KAy tax. TyK MMa hako/iko BapMaHTa. Eam- 
hmat e npocroTO M36poflBaHe Ha cmmbo/im ot BMAa [cmmbojim]. ToBa e craH- 

AapTHMflT BMA Ha KOHCTpyKUMflTa, KOMTO Bene 06flCHMXMe: 



LUa6/iOH: 


6m [ Bp ] a 


pas6wpa 


- MMa cbBnaAeHMe "6Mpa" 


He 6MBa 


- MMa CbBnaAeHMe "6MBa" 


6nxa HM 


- HflMa CBBnaAeHMe (Me>KAy "6m" m "a" Tpa6Ba "p" m/im "b") 



06"bpHeTe BHMMaHMe, <~\e peA^T Ha CMMBO/iMTe b KBaApaTHMTe cko6m 3HaneHMe 
3a peAa Ha HaMepeHMTe CbBnaAeHMe - BaxeH e peA^T Ha cpeiuaHe b HM3a. 
CbBnaAeHMeTO c "6Mpa" e ntpBO b "TasM 6Mpa a 6MBa", BtnpeKM ne b 
wa6/iOHa "b" ctom npeAM "p" b KBaApaTHMTe cko6m. 

OTpiiuaHiie Ha K/iac 

ToBa e KOHCTpyKUMATa [ a cmmbojim]. Cmmbo/ibt a , nocraBeH BeAHara cnep, 
OTBapaiuaTa KBaApaTHa CKo6a, 03HanaBa, ne ce Ttpc^T CbBnaAeHMe c bcmukm 
cmmbo/im, komto HE B/iM3aT b K/iaca Ha M36poflBaHMTe. Ba>KHO e p,a ce 
3anoMHM, ne cmmbo/ibt a MMa cneuMa/iHO 3HaneHMe, eAMHCTBeHO KoraTO e noc- 
TaBeH BeAHara cnep, OTBapaiuaTa KBaApaTHa CKo6a, MHane ce TpeTMpa KaTO 

06MKHOBeH CMMBO/i: 
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LUa6/iOH: 6n[ A Bp]a 

pas6npa - HflMa CbBnafleHMe (Mewfly "6m" m "a" He Tpa6Ba fla MMa "p" v\ "b") 

6nxa hh - MMa cbBnafleHne "6nxa" 

LUa6/iOH: 6n[B A p]a 

pas6npa - MMa cbBnafleHne "6npa" 

6nxa hh - HflMa CbBnafleHMe (Me>Kfly "6m" m "a" Tpa6Ba "p", ,,/v " m/im "b") 

6n A a - MMa cbBnafleHMe '^M^a" 



M36ponBaHe c Auana30H 

MoxeM fla M3no^3BaMe m cnep,Hv\n bma K/iac ot cmmbo/im: [cmmbojia-cmmbojib] . 
To3M BapMaHT Ha KOHcrpyKUMsrra c KBaApaTHMTe cko6m TtpcM CbBnafleHMe c 

BCM4KM CMMBO/IM, HaMMpaiUM Ce B 3aTBOpeHMfl MHTepBa/1 Me>Kfly CMMBOJlA M 

cmmbojib b KOAOBaTa Ta6/iMua. rioflo6HO Ha A cmmbo/ibt - MMa cneuMa/iHO 3Ha- 
4eHMe, caMO aKO e Me>Kfly flpyrM cmmbo/im, a He b Hana/iOTO m b Kpaa. 



I±la6/10H: 6w[6-n]a 

pas6npa - HflMa CbBnafleHMe ("p" He e b MHTepBa/ia "6-n") 

He 6nBa - MMa CbBnafleHMe "6MBa" 

I±la6/10H: 6w[-6n]a 

He 6nBa - HflMa CbBnafleHMe (Me>Kfly "6m" m "a" Tpa6Ba "6", "n" v\nv\ "-") 

6n-a - MMa CbBnafleHMe "6M-a" 



IHe OT6e^e>KMM, ne TpMTe BMfla M36poaBaHe MoraT cbo6oaho fla ce kom6m- 
HMpaT - HanpMMep " [ A a-zA-zoi]" HaMMpa CbBnafleHMe c BceKM cmmbo/i, kom- 
to He e Ma/iKa v\nv\ ro/isiMa /laTMHCKa 6yKBa, hmto uMCppMTe o m/im i. 

CneuMa/iHMTe cmmbo/im b KOHcrpyKijMflTa 3a K/iac 

Ba>KHO e cbiuo fla OT6e/ie>KMM, ne c hako/iko M3K/uoneHMfl bcmukm MeTacMM- 
bo/im ry6flT CMMCb^a cm Ha MeTacMMBO/iM, aKO ce M3no/i3BaT npM M36poaBaHe 
Ha K/iac ot cmmbo/im. HanpMMep cmmbo/ibt touio b M3pa3a "te[s. ] t" ce npMe- 
Ma 3a ziMTepa/i m to3m wa6/iOH ce yflOB/ieTBopaBa ot "test" m "te.t", ho He m 

OT "teat" M/1M KaK"bBTO M fla e nOfl06eH HM3 c TpeTM CMMBO/1, pa3/iMneH OT . M 

s. l/l3K/iK>neHM*iTa ca no3HaTMTe Bene cmmbo/im: 

- A MMa cneuMa/iHO 3HaneHMe c/iefl CMMBO/ia [. 

- - MMa cneuMa/iHO 3HaneHMe HaBCflicbfle ocBeH c/iefl [ m/im [ a m npeflM ] . 

- ] MMa cneuMa/iHO 3HaneHMe (Kpafi Ha M36poaBaHeTo) HaBCflKtfle ocBeH 
c/iefl [ v\nv\ [ A (npa3HM KBaflpaTHM cko6m boaat ao rpeujKa). 

- \ BMHarM MMa cneuMa/iHO 3HaneHMe Ha escaping character m 3a fla ro 
M3no^3BaMe KaTO ziMTepa/i, hm Tpa6Ba \\. 
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npeAe4>MHnpaHM K/iacoBe ot cmmbojim 

Hako/iko cneuna^HM MeTacMMBO/ia o6o3HanaBaT npeABapMTe/iHO cpuKCupaHM 
K/iacoBe, hmato ynoTpe6a necro ntTM e yflo6Ha. IHe vv\ pa3r/ieAaMe eAMH no 
eAMH, a KaTO o6iuo npaBM/io Moxe p,a ce 3anoMHM, ne MeTacMMBO/iMTe 3a 
OTpnuaHne (T.e. HenpMHaA.ne>KHOCT kbm AafleH npeAecpMHupaH K/iac) ca 
cbiuMTe KaTO cbOTBeTHMTe 3a npnHaA/ie>KHOCT kbm p,ap,eHv\f\ K/iac, ho c r/iaBHa 
6yKBa: 

- \w - 03Ha4aBa bcmukm t. Hap. "alphanumeric characters" - 6yKBM, 
uncppn m 3HaKa 3a noA^epTaBaHe. B o6lum*i cnynai/i (c ynoTpe6a Ha 
Unicode), TOBa BK/iiouBa 6yKBM v\ uncppn ot bcmukm M3no/i3BaHM b 
Unicode a36yKM. Ako e BK/iioneHa onun^Ta ECMAScript, \w e eKBMBa- 
zieHTeH caMO Ha [A-za-z_o-9] . 

- \w - 03Ha4aBa bcmukm cmmbo/im, komto He npuHaA/iexaT Ha ropHna 
K/iac. 

- \s - CteHanaBa bcm^km "whitespace characters", T.e. npa3HO npocT- 
paHCTBO - MHTepBa^n, Ta6y/iaukiw, CMMBO/ia 3a hob peA h t.h. 

- \s - 03HanaBa bcmukm cmmbo/im, komto He ca npa3HO npocTpaHCTBO. 

- \d - 03HanaBa bcmukm AeceTMUHM uncppn (ot Unicode e3MUMTe). 

- \d - BckinKki cmmbo/im, komto He ca AeceTM^HM uncppn. 

Oco6eHO BHMMaHne npn Te3M MeTacMMBO/iM Tpa6Ba p,a ce ojp,ei\v\ Ha CMMBO/ia 
\ npeA tax, KoeTO Ha/iara hakom oco6eHOCTM npn escaping b C#, 3a komto 
Bene cnoMeHaxMe. Hecro cpeiuaHM rpeujKM CTaBaT v\ npn M3no/i3BaHeTO Ha 
npeAecpMHupaHMTe K/iacoBe b KOHcrpyKUMATa c KBaApaTHMTe cko6m. ToBa 
Mowe p,a ce bmam m b npuMepnTe, komto ci\ep,Baj\ 



LUa6/iOH: \d\w\w\s\w\w\w\w\w 

4Ta 6npa! - MMa CbBnaAeHMe "4Ta 6npa!" 

5Te nnt(M, 3Te TOHMKa - MMa CbBnaAeHMe "5Te nnun," ("3Te tohmk" He e 

cbBnaAeHne, 3aiuoTO "k" He B/iM3a b K/iaca \w) 

Tpw iaca m nojioBMHa - HflMa CbBnaAeHMe (HflMa uncppa OTnpeA) 

LLIa6/iOH: [\d] . [\w] (KaKTO v\ [ A \d].[\w]) 

5Ta - HsiMa cbBnaAeHne (ntpBu^T cmmbo/i Tpa6Ba p,a He e uncppa) 

t.5 - MMa cbBnaAeHne "t.5" (ho TOUKaTa cm ocTaBa cneuMa/ieH cmmbo/i!) 

LLIa6/iOH: [ A \d\s] 

a - MMa cbBnaAeHMe "a" (eAMH cmmbo/i, komto He e uMCppa m whitespace) 

4 - HflMa CbBnaAeHMe 

LUa6/iOH: [\d\s] 



!! — !! 



a - MMa CbBnaAeHMe a 

4 - MMa CbBnaAeHMe "4" (TbpcMM cmmbo/i, komto He e UMCppa, mm cmmbo/i, 

komto He e npa3HO npocTpaHCTBO - "4" He e npa3HO npocTpaHCTBO) 
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Kaicro ce Bi/i>Kfla, [\d] e cbiuoTO KaTO [ A \d], ho [\d\s] He e cbiuoTO KaTO 
[ A \d\s]. B noflo6HM cnynaM Tpa6Ba p,a BHMMaBaMe KaKBO touho MMaMe npeA- 
bma b Lua6/iOHa. 

MeTaCMMBO/IM 3a KOJlMHeCTBO 

Eahm ot HaM-^ecTO M3no/i3BaHMTe MeTacMMBO/iM ca Te3M 3a KO/iMnecrBO noBTO- 
peHMfl Ha p,ap,eH noAHM3 v\nv\ cmmbo/i b Lua6/iOHa (quantifier metacharac- 
ters). C HAKO/iKO TaKMBa MeTacMMBO/ia Bene ce c6/i"bCKaxMe b ropHMTe npn- 
Mepn, a cera me vv\ pa3r/ieAaMe no-noApo6HO. 

CnMBO/TbT * - Hy/ia mill noBene noBTopeHMn 

C * 03Ha4aBaMe v\nv\ noBene noBTopeHna Ha CMMBO/ia (m/im MeTacMMBO/i, 
BK/iionMTe/iHO K/iac ot cmmbo/im), npeAxoKAam 3HaKa *: 



LUa6/iOH: 6npa* 

pas6npaM - MMa cbBnaAeHne "6npa" 

6npaaaaaa! - MMa CbBnaAeHMe "6Mpaaaaaa" 

6npppppa! - MMa cbBnaAeHne "6np" (* Ba>KM caMO 3a cwMBO/ia "a") 

6npeHo Kopeme - MMa CbBnaAeHMe "6np" (0 noBTopeHMfl Ha "a") 



Ako npeAM 3Be3AM4KaTa MMa K/iac ot cmmbo/im, to TtpcuM nopeAnua ot 
nocneAOBaTe/iHM cpeiuaHna Ha cmmbo/im ot to3m K/iac. He ce M3MCKBa o6ane 
TOBa Aa ca noBTopeHna eAMH v\ cbu\v\ cmmbo/i ot to3m K/iac. IHe HanoMHMM v\ 
ne 3Be3AM4KaTa Bvrpe b KBaApaTHMTe cko6m ry6n cneuwa/iHOTO cm 3HaneHMe: 



I±la6/10H: 6a[jia]*MKa 

6ajiajiafiKa - MMa CbBnaAeHMe "6a/ia/iaMKa" 
6ajuiajiaajiaMKa - MMa CbBnaAeHMe "6a/i/ia/iaa/iaMKa" 
SaajiaMKa - MMa CbBnaAeHMe "6aa^aMKa" 

I±la6/10H: 6a[ji*a*]MKa 

SajiajiaMKa - HflMa CbBnaAeHMe (Tpa6Ba "/T, "a" v\nv\ "*" no cpeAaTa) 

6afiKa - HflMa CbBnaAeHMe 

6a*fiKa - MMa CbBnaAeHMe "6aMKa" 



TopHMAT npMMep noKa3Ba, ne He MOxeM Aa M3no/i3BaMe KBaApaTHMTe cko6m m 
3Be3AM4KaTa, 3a Aa 03HanMM noBTopeHMe Ha hakom ot CMMBO/iMTe b K/iaca Ha 
KBaApaTHMTe cko6m. Ako MCKaMe hako/iko nvni "a" v\nv\ hako/iko nvni "6", He 

HM BtpiUM pa60Ta HMTO "[a*6*]" (TbpCM CaMO BeAHtX "a", "6" M/1M "*"), HMTO 

"[a6]*" (KoeTO ntK HaMMpa HanpMMep "a66a6"). B TaKMBa c/iynaM me hm 
Tpa6Ba cneuMa^HMAT cmmbo/i 3a a/iTepHaTMBeH M36op, komto cbiuo me pa3r/ie- 
AaMe Ma/iKO no-K"bCHO. Ako ntK MCKaMe Aa ce noBTapa touho onpeAe/ieHa 
peAMua cmmbo/im, MOxeM Aa M3no/i3BaMe MeTacMMBO/ia 3a rpyna m Aa orpaAMM 
peAMuaTa b cko6m: (peflmja)*. ToBa rpynMpaHe MMa m APyrM npM/io>KeHMfl, 3a 
komto noApo6HO me roBopMM no-K"bCHO, ho 3acera e Ba>KHO Aa 3HaeM, ne to 
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hm no3BO^ABa p,a OTAe/iflMe /lomnecKM nacm ot iua6/iOHa v\ fla npw/iaraMe 
hakom cneuMa/ieH MeTacMMBO/i Btpxy ue/iw TaKMBa nacm: 



LUa6/iOH: 6a( 


jia) *Ma 












6aMKa - MM3 


cbBnaAeHne "6aMKa" 












6ananaMKa - 


MMa cbBnaAeHne "6a/ia/iai/iKa 


i 








6ajuiajiaMKa 


- HflMa cbBnaAeHkie ("/i/ia" 


ro 


HflMa 


B 


uja6/i 


OHa) 



CnMBO/TbT + - eAHO mill noBene noBTopeHMn 

To3M MeTacuMBO^ e MAeHTM^eH etc cwMBO/ia *, KaTO eAMHCTBeHaTa pa3/iMKa 
Me>KAy ABaTa, e, ne + M3MCKBa 3aA"b/i>KMTe/iHO noHe ep.no noBTopeHne Ha 
KOHCTpyKunflTa, 3a koato ce OTHacfl - T.e. tom cbBnaAa 1 v\nv\ noBene noB- 

TOpeHMfl. 



LUa6/iOH: 6npa+ 

6npaaaaaa! - MMa cbBnaAeHMe "6Mpaaaaaa" 

6npeHo Kopeme - H*iMa CbBnaAeHMe (Tpa6Ba noHe eAHO "a" cnep, "6mp") 



CnMBo/TbT ? - Hy/ia MJ1M eAHO noBTopeHiin 

BtnpocMTe^HMAT 3HaK e MeTacMMBO/i, komto 03HanaBa v\nv\ 1 noBTopeHMfl. 
06MKHOBeHO ce M3no/i3Ba 3a HflKaKBa He3aA"b/i>KMTe/iHa KOHcrpyKUMfl b iua6- 
ziOHa, koato v\nv\ ce cpeiua caMO BeAHtw, v\nv\ m3o6luo He ce cpeiua. B npM- 
Mepa othobo M3no/i3BaMe orpawuaHeTO etc cko6m 3a ua/ia rpyna. 



I±la6/10H: HHMa( 6wpa) ? 

H^Ma 6npa - MMa CbBnaAeHMe "H^Ma 6Mpa" 

6npa HSMa - MMa CbBnaAeHMe "HAMa" 



MeTacMMBO/iM 3a tohch 6poM noBTopemifl 

Ako MCKaMe p,a yKaxeM c no-ro/isiMa touhoct 6poa Ha nocneAOBaTe/iHMTe cpe- 
maHMfl Ha AaAeH cmmbo/i m/im KOHcrpyKUMfl, MOxeM Aa M3no/i3BaMe cneuMa/i- 
HMTe cmmbo/im 3a TOneH 6poM noBTopeHMfl. C {n} yKa3BaMe, ne npexox- 
AaiuMAT (MeTa)cMMBO/i me ce noBTapa touho n ntTM. {n, } 03HanaBa noHe n 
noBTopeHMfl, a {n,m} e 3a noHe n, ho He noBene ot m nocneAOBaTe/iHM 
cpeiuaHMfl Ha AaAeHaTa KOHcrpyKUMfl: 



LUa6/iOH: 6np{2,3}a* 

pas6npaM - HflMa CbBnaAeHMe ("p" Tpa6Ba Aa ce cpeiua noHe 2 ntTM) 

6nppaaaaa! - MMa CbBnaAeHMe "6Mppaaaaaa" 

6npppppa! - MMa CbBnaAeHMe "6Mppp" ("p" ce cpeiua 4 ntTM, 

KOHCTpyKUMflTa n03BO^flBa AO 3 M B3MMa MaKCMMa^HMfl 6poki) 
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/lecHO MO>KeM fla 3a6e/ie>KkiM, <Ae no3HaTMTe hm *, + v\ ? MoraT fla ce 
npeflCTaBAT npe3 CMMBO/ikiTe 3a TOneH 6pow noBTopeHna, KaKTO cneflBa: * 
KaTO { o , } , + ioto { l , } m ? ioto {0,1}. 



"M"bp3e/IMBIi" MeTaCMMBO/IM 3a KO/limeCTBO 

rio-paHO Ka3axMe, ne perynyipHkiflT M3pa3 BMHarn Bptiua Haw-zisiBOTO cbBna- 
fleHne. C B"bBe>KflaHeTO Ha MeTacwMBO/ikiTe 3a KO/iwuecTBO o6ane BM>KflaMe, ne 
MMa B"b3MO>KHOCT flBe cbBnafleHkifl fla 3anonBaT ot eflHa v\ cbuxa no3nunfl v\ 
npocTO fla ca pa3/ikmHO flt/irw. Koe ce M36npa ToraBa? 

OTroBopvr e, ne MeTacuMBO/iMTe 3a KO/ii/mecTBO ca "/iaKOMi/i". ToBa 03HanaBa, 
ne KoraTO TbpcuM cbBnafleHna c Lua6/iOH, cbfltpwam Te3M MeTackiMBO/iw, 
MaujMHaTa 3a perynsipHkiTe M3pa3M ce onuTBa fla HaMepn MaKCkiMa/iHkifl (KaTO 
A"b^>KMHa) noflHM3, komto yflOB/ieTBopaBa ycnoBkieTO. Ako ot eflHa v\ cbu\a 
no3Munfl 3anonBaT flBa pa3/ikmHki noflHM3a, OTroBapaiun Ha Lua6/iOHa, KaTO 
cbBnafleHne npn TbpceHe ce no/iynaBa BMHarn no-fl"b/irnflT. ripn nocneflBamo 
TtpceHe, KaKTO 3HaeM, ce npoflt/iwaBa ot no3nunflTa, Ha kohto e 3aB"bpujM/io 
npeflnujHOTO TtpceHe. 3a no-ro/iaMa acHOTa me pa3r/ie,qaMe cj\ep,uv\s\ npuMep. 

npMMep 3a "ziaKOMo" cbBnaAemie 

PerynsipeH M3pa3 - "\w*". 

HM3, b komto me TtpCMM - "npo6a". 

Eto KaKBO me no/iynwM b pe3y/iTaT: 



prz 


/INDOWSVSystem 3 2\cmd.exe 


- D I X 




Hhs: "1 
Hh3: " 


lpotia" — Haiajio 0, nb/iwHHa £ 
' - Ha'-ia/io 5, nbJitKHHa 




■w 




i 




► 











KaK MO>KeM fla pa3Tb/iKyBaMe no/iyneHOTO? fla cm npunoMHMM KaKBO Ka3axMe 
3a Hani/ma Ha OTKpuBaHe Ha cbBnafleHna no-paHO b ceKun^Ta 3a /11/iTepa/iMTe. 
MaujMHaTa 3a pery/iapHkiTe M3pa3M 3anonBa TbpceHeTO cm ot no3nunfl 0. Haw- 
fl"b^rn5iT hm3, komto MO>Ke fla ce no/iynw b cbOTBeTCTBue c Lua6/iOHa, e uenwnj 
hm3 "npo6a", KoeTO m BM>KflaMe KaTO ntpBM pe3y/iTaT. 

noHe>Ke TtpceHeTO npoflt/iwaBa orraM, OTKbfleTO 3aB"bpujBa npeflHOTO cbB- 
nafleHne, to ocTaBa fla ce Ttpci/i caMO b no3nunfl 5 - KbfleTO Bene CBtpwBa 
HM3"bT. Cera Hana/iOTO v\ Kpa^T Ha bcako B"b3MO>KHO cbBnafleHwe me ca Ha 
eflHa m ctiua no3nunfl, v\ cneflOBaTe/iHO TyK MawkmaTa MO>Ke fla HaMepn cbB- 
nafleHMfl eflMHCTBeHO c npa3Hkm hm3. ripa3HMflT hm3 o6ane cbiuo OTroBapa Ha 
Lua6/iOHa, eTO 3aiuo ce OTKpuBa KaTO cbBnafleHi/ie v\ ro BM>KflaMe b pe3y/iTaTa. 

Ako 6axMe i/i3no/i3Ba/iki Lua6/iOHa "\w+", to npa3HMAT hm3 HAMaiue fla 6tfle 
pa3no3HaT, 3aiuoTO He cbfltpwa hmto eflMH alphanumeric cmmbo/i, m "npo6a" 
ifleiue fla e eflMHCTBeHMflT HaMepeH noflHM3. 
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ToBa, KoeTO Tpa6Ba fla 3anoMHMM, e ne TbpceHe He ce npoBe>Kfla ot BC^Ka 
B"b3MO>KHa no3Munfl, a ce M36npa eflHO CbBnafleHMe (npn "ziaKOMMTe" MeTacuM- 
bo/im 3a KO/ikmecTBO TOBa e Haw-flt^roTO B"b3MO>KHO cbBnafleHne) v\ TbpceHeTO 
npoflt/iwaBa ot HeroBna Kpaw. Eto 3aiuo noHAKora Mcoxe fla ce cnyuM fla 
M3ry6nM pe3y/iTaT, komto hm MHTepecyBa. 

He>t<e.naHO "jiaKOMo" cbBnaAeHiie 

KaK MOxeM fla npoMeHMM to3m MexaHM3"bM Ha TbpceHe, aKO MCKaMe fla HaMe- 
Pmm hm3, komto He e MaKCMMa/iHOTO CbBnafleHMe? Eamhmat HanMH e fla M3no/i- 
3BaMe MeTacuMBO^MTe 3a TOneH 6pow noBTopeHna. To3m noflxofl o6ane He 
BMHarn e b cbcroflHwe fla peiun npo6/ieMa. 

fla pa3r/ieflaMe cnep,Hv\n npuMep - MCKaMe fla M3BaflMM HTML TaroBe ot 
HAKaicbB HTML flOKyMeHT. no-KOHKpeTHO, HeKa MMaMe HM3a "<p>This is a 
paragraph tag</p>". HaiuaTa 3a,aana e fla OTKpneM TaroBeTe <p> v\ </p>. 
ZlecHO ce BM>Kfla, ne TOBa He Moxe fla CTaHe c M3pa3a <.+>, 3a komto Moxe 6m 
6MXMe ce ceTM/iM ntpBO. noHexe MeTacMMBO/itT + e "/iaKOM", TbpceHeTO no 
to3m M3pa3 me HaMepM ntpBO KaTO CbBnafleHMe HanpaBO \\env\s\ hm3 m HMe 
H*iMa fla M3B/ieneM xe^aHmi pe3y/iTaT. 

He MOxeM fla npM^o>KMM m CMMBO/iMTe 3a TO^eH 6poM noBTopeHMfl - 3a flo/iHa 
rpaHMua MOxeM fla c/io>kmm 1, ho He 3HaeM KaKBa ropHa rpaHMua fla 3aflafleM. 
TyK TartT e eflHo6yKBeH, ho b HTML Moxe fla MMa mhoto pa3HOo6pa3HM no 
A"b^>KMHa TaroBe. flopM fla 3aflafleM HAKaKBa HaflBMiuaBaiua m HaM-flt/irMsi Tar 
ropHa rpaHMua, TOBa He hm boam ao baphoto CbBnafleHMe, 3aiuoTO b o6iuma 
c/iynafi naK MOxeM fla cbBnaflHeM m TeKCTa Me>Kfly OTBapfliflMfl m 3aTBapfliflMfl 
Tar, a ocBeH TOBa cmmbo/ibt > Moxe m OTfle/iHO fla npMCbCTBa b to3m TeKcr. 

"MT>p3e/iMBo" cbBnaACHiie 

PeiueHMeTO Ha npo6/ieMa TyK e b KOHcrpyKUMATa 3a t. Hap. "M"bp3e/iMBo" CbB- 
nafleHMe. C flo6aBAHe Ha CMMBO/ia ? cnefl BceKM ot MeTacMMBO/iMTe 3a ko/im- 
necrBO, HMe npMHy>KflaBaMe MaujMHaTa Ha pery/iapHMTe M3pa3M fla npMeMe 
ntpBOTO B"b3MO>KHO (CbOTBeTHO m HaM-KpaTKo) CbBnafleHMe. fla M3no^3BaMe 
Ta3M KOHCTpyKUMfl b HaujMfl npMMep - fla TpaHecpopMMpaMe M3pa3a b <.+?>. 
Cera Bene no/iynaBaMe touho TtpceHMa pe3y/iTaT - "<p>" m "</p>". 

"M"bp3e/iMBOTo" cbBnaflaHe Moxe fla ce npM/iara 3a bcmukm cnoMeHaTM cne- 
UMa/iHM cmmbo/im 3a KO/iMnecrBO - *?, +?, ??, {n}? m t.h. Pa3r/ieflaHM OTfle/1- 
ho, M3Me>Kfla, ne Te3M KOHCTpyKUMM npocTO MoraT fla ce 3aMecr*iT c flo/iHMTe 
rpaHMUM 3a 6poM noBTopeHMa Ha cbOTBeTHMTe MeTacMMBO/iM (0 3a * m ?, 1 3a 
+ m t.h.), ho KaKTO BMflflXMe, TOBa He e T04HO TaKa. CMTyauMATa ce npoMeHfl, 
KoraTO M"bp3e^MBMTe MeTacMMBO/iM ca nocneflBaHM ot flpyra nacr ot Lua6/iOHa, 
koato Tpa6Ba fla cbBnaflHe. ToraBa MMHMMa/iHMAT 6poM noBTopeHMa ca noBTO- 
peHMATa b HM3a flo flocTMraHeTO Ha Ta3M flpyra nacr ot Lua6/iOHa. 
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MeTacMMBO/iM 3a MecTono/io>KeHiie 

MeTacuMBO^MTe 3a Mecrono/io>i<eHkie (zero-width assertions v\nv\ anchors) 
ce pa3/ikmaBaT ot Bene pa3r/ieAaHMTe TunoBe, 3aiuoTO He ce i/i3no/i3BaT 3a 
cbBnaAaine Ha cmmbo/im b TeKcra, a 3a cbBnaAaHe c no3nunfl b TeKCTa. Te 
o6nKHOBeHO ce M3no/i3BaT, 3a p,a yKaxaT, ne AafleHa nopeAnua ot cmmbo/im 
Tpa6Ba p,a ce HaMupa Ha HflKaKBO touho onpeAe/ieHO macto b TeKCTa. 
CtBnaAeHMflTa, komto HaMnpaT, ca c Hy/ieBa KbnyKv\na v\ He KapaT MaiunHaTa 
Ha pery^apHMTe M3pa3M p,a npeMMHe Ha c/ieABamkifl cmmbo/i. KaKBO 03HanaBa 
TOBa Ha npaKTMKa, me pa36epeM cnep, KaTO pa3r/ieAaMe npuMepnTe 3a OTAe/i- 

HMTe MeTaCMMBO^M. 
CMMBO/TbT ^ 

C noMOiuTa Ha to3m cmmbo/i motom p,a nokiciOMe cbBnaAeHweTO p,a ce HaMupa 
b Ha^ia/iOTO Ha HM3a. Cmmbo/ivt A e Lua6/iOH 3a no3nunflTa npeAM ntpBua 

CMMBO/1. 



LUa6/iOH: A 6npa 

pas6npaM - H*iMa cbBnaAeHne (noAHM3"bT "6npa" He e b Hana/icrro) 

6wpaaaaaa! - MMa CbBnaAeHMe "6npa" 

6npeHo Kopeme - H*iMa cbBnaAeHne (HflMa "6npa" b Hana/icrro) 



CMMBO/TbT $ 

AHa/iorwuHO, cmmbo/ivt $ M3MCKBa cbBnaAeHwe c Kpaa Ha HM3a (no3nunflTa 
cnep, noc^eAHMfl cmmbo/i). MMa eAHO M3K/iK)neHkie ot TOBa npaBki/io m to e aKO 
HM3"bT 3aB"bpwBa etc cwMBO/ia 3a hob peA \n. ToraBa $ HaMupa cbBnaAeHwe v\ 
c no3MUMflTa npeAM T03M cmmbo/i: 



LUa6/iOH: 6npa$ 

pas6npaM - H*iMa cbBnaAeHne (noAHM3"bT "6npa" He e b Kpaa) 

xySaBa 6npa - MMa cbBnaAeHkie "6npa" 

CKapaTa rrwiTa MHoro 6npa\n - naK MMa CbBnaAeHkie "6wpa" (MMa caMO 

"\n" ao Kpaa) 



CMMBO/IMTe A M $ B MHOTOpeAOB pe>KMM 

HecTO KoraTO neTeM HanpuMep TeKCT ot cpaw/i, KtAeTO v\wa mhoto hobm 
peAOBe, ce MHTepecyBaMe ot no3nunflTa Ha TtpceHna hm3 b paMKMTe Ha peAa, 
a He Ha ue/in*i TeKCT. CnHTaKCMCbT Ha pery/iapHMTe M3pa3M no3BO/i*iBa 
cuMBO^MTe A m $ Aa 03HanaBaT cbOTBeTHO Hana/iHaTa v\ KpawHaTa no3nunfl He 
caMO Ha ue/iwfl hm3, b komto TtpcuM, a m Ha AaAeH peA ot Hero. ToraBa: 



LUa6/iOH: A 6npa 




jisto e . \n 




6npaTa e CTyfleHa - 


- MMa cbBnaAeHwe "6npa" 


jisto e , \n 
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ho 6npaTa e cTyneHa - H*iMa cbBnaAeHne ("6npa" He e b Hana/io Ha pep,) 
LUa6/iOH: \w{4}\?$ 

KaKBO JISTO?\n 

KaKBa 6npa? - RBe cbBnaAeHMfl "/isito" n "6npa" (4 alphanumeric cnMBO/ia 
m BtnpocnTe^Ha Ha Kpaa Ha pefl) 



3a p,a M3no/i3BaMe Ta3n cpyHKuwoHa/iHOcr Ha cnMBO/wTe A n $, Tpa6Ba ntpBO 
Aa aKTMBupaMe onunaTa Multiline npn TbpceHeTO. KaK CTaBa TOBa, me 
pa36epeM b nacrra 3a onunnTe, no-HaTarbK b TeMaTa. J\a o6"bpHeM BHMMaHne, 
ne Ta3M onu.n*i He e BK/iioneHa no noApa36npaHe. 

YnoTpe6a Ha cmmbojimtc 3a Kpaii m Hana.no 

Ochobhoto npn^oxeHne Ha Te3M MeTacwMBO/iw e npn Banwp,auwn na noTpe6n- 
Te/iCKki bxoa, KaKTO me ce y6eflMM He cnep, Rbnro. nocraBflMKM Haujua Lua6/iOH 
Me>Kfly cuMBO^MTe 3a Hana/ma v\ KpaMHa no3nunfl, Hue Ha npaKTMKa 3aA"b/i>Ka- 
BaMe u.e/ikisi TeKCT p,a OTroBapa Ha Lua6/iOHa. Ako He ro HanpaBMM, pery/iap- 
HMAT M3pa3 Ttpcn cbBnaAem/ie b npow3BO/iHa nacr ot TeKCTa v\ Moxe p,a ce 
OKaxe TaKa, ne caMO Ta3M nacr cnrc-Bapa Ha Ba/ii/iAnpamnTe yc/iOBki*i, KoeTO 
He e KopeKTHO pewem/ie Ha 3aAanaTa 3a Banv\Rau,wn. 

Pa36npa ce, MeTacwMBO/iMTe A v\ $ MoraT p,a ce ynoTpe6*iBaT v\ 3a mhoto Apyrn 
\\ei\v\. Moxe p,a hm ce Ha/iara HanpuMep p,a TtpcuM ntpBMTe aymm Ha peAO- 
BeTe b At^tr TeKCT v\ p,a npoMeHAMe ntpBaTa mm 6yKBa Ha vnasua. 

Eamh Apyr npuMep M3no/i3Ba Ba>KHa oco6eHOCT Ha Te3M cmmbo^m - Te MoraT 
Aa HaMnpaT KaTO cbBnaAeHne npa3Hna hm3 (TOBa e bapho oiue eAMHCTBeHO 3a 
KOHCTpyKunnTe .* m .?). ToBa noHAKora He e yAo6HO v\ Tpa6Ba Aa BHMMa- 
BaMe, ho aKO MCKaMe HanpuMep Aa Ao6aBMM Heiuo b Hana/iOTO Ha BceKM peA 
(noAo6HO Ha CMMBO/iMTe ">", komto hakom ye6-6a3npaHM cucTeMM 3a M3npa- 
maHe Ha noma c/iaraT aBTOMaTMUHO npn unTupaHe Ha nucMOTO b OTroBopa), 
MOxeM Aa ce B"b3no/i3BaMe MMeHHO ot cbBnaAaHeTO Ha npa3Hna hm3 (me 
M3no^3BaMe MeTOAa Replace (...) , 3a komto me crane AyMa no-K"bCHo): 



Regex. Replace (text, @" A ", ">", RegexOptions .Multiline) 



Hsikom oco6eHOCTM 

flo6pe e Aa ce 3anoMHn, ne cwMBO/ikiTe $ n A Tpa6Ba Aa 6"bAaT escape-BaHn 
HaBCflKtAe b pery/iapHnfl H3pa3, aKO ncKaMe Aa rn npeAcraBMM KaTO nv\je- 
pa/iw. Ha nptB noMea M3r/ie>KAa, ne Te MMaT CMMCb/i caMO b Hana/iOTO n b 
Kpaa Ha Lua6/iOHa n aKO He ca Ha Te3n no3Mu.nn, H^Ma Hy>KAa Aa ce TpeTnpaT 
KaTO cneu.kia/iHki, ho TOBa He e TaKa 3apaAM cpyHKun^Ta Multiline. 

EAHa uocnep.ua Ba>KHa 6e/ie>KKa ce OTHaca ao cnMBO/ia 3a Kpan Ha peAAreKcr 
$. Tpa6Ba Aa ce BHnMaBa c no3nu.n*iTa, Ha koato tow HaMnpa ctBnaAeHne, 
3aiuoTO Tfl He e Ba/inAHa no3nunfl b HH3a. TaKa ne aKO ce onnTaMe Aa n3no/i- 
3BaMe no3nunflTa Ha cbBnaAeHneTO KaTO hhackc Btpxy HM3a, me ce c6/i"bc- 
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KaMe c ki3K/uonei-ikie, 3aiuoTO CMe ki3/ie3/ii/i M3B"bH rpaHMUMTe My. C/ieflHMflT 
npuMep me flOBefle ,qo rpeujKa: 



string text = "TecTOB hhb"; 

string pattern = "$"; 

Match match = Regex .Match (text, pattern); 

char matchlndex = text [match . Index] ; 



Oiue He CMe o6ncHv\nv\ K/iacoBeTe 3a pa6oTa pery/iflpHki M3pa3M b .NET, ho ce 
BM>Kfla, ne ce onuTBaMe fla ocbiuecTBMM flocrbn ,qo HecbiuecTByBaiu e/ieMeHT 
Ha HM3a. noflo6HO Heiuo MO>Ke fla ce no/iynw v\ c M3pa3MTe " A " v\ " A $", aKO CMe 

B MHOTOpeflOB pe>KMM M HM3"bT 3aB"bpilJBa CtC CMMBO/ia 3a hob pefl (fla CM 

cnoMHMM, ne ToraBa CMMBO/itT A HaMupa cbBnafleHwe cnefl bchko \n). 

CMMBO/IMTe \A, \Z M \Z 

CuMBO^MTe \a m \z Hant/iHO OTroBapaT no cpyHKuwoHa/iHOcr cbOTBeTHO Ha 
cuMBO^MTe A m $, c Ta3M pa3/im<a, ne He no3BO/i*iBaT MHoropeflOBOTO cbBna- 
flaHe. He3aBMCMMO fla/iw e aKTMBupaHa onunaTa Multiline, Te BMHarn otkpm- 
BaT 3a cbBnafleHwe eflMHCTBeHO Hana/iOTO v\ Kpaa Ha ue/in*i hm3, a He Ha 
BceKM pefl. 

CuMBO^tT \z ce pa3/iwnaBa ot \z m ot $ no TOBa, ne tom He OTKpuBa 
cbBnafleHkie npeflu "\n" Ha Kpaa Ha HM3a: 



LUa6/iOH: 


6npa\Z 




CKapaTa 


riJiTa MHoro 6npa\n - 


MMa cbBnafleHne "6npa" 


LUa6/iOH: 


6npa\z 




CKapaTa 


riJiTa MHoro 6npa\n - 


HflMa cbBnafleHne 



Cm m BO/ii3 t \b - rpaHMLiM Ha aymm 

Cneuna^HMflT cmmbo/i \b ce ki3no/i3Ba 3a yKa3BaHe Ha no3nunfl "Ha rpaHnuaTa 
Ha flyMa". IIo-tohho tom e Lua6/iOH 3a cbBnafleHne c HyneBa fl"b/i>KMHa, komto 
HaMkipa cbBnafleHMfl b no3nunnTe Me>Kfly cmmbo/i ot K/iaca \w (alphanumeric 
ckiMBO/iki, komto HaM-o6iflo cbCTaBAT flyMMTe) m cmmbo/i ot K/iaca \w. CbBna- 
fleHne c \b MMa v\ b Hana/iOTO v\nv\ Kpaa Ha HM3a, aKO tom 3anonBa, pecneK- 
tmbho 3aB"bpujBa c alphanumeric cmmbo/i. 

Ma/IKO npMMepn - HeKa TbpCMM C M3pa3a "\b6wp\w*" B HM3a "6wpaTa Beie He 
e Tonjia, Ha6npane flo6poBOJiuM fla TtpcsT CTyfleHa 6npa". M3XOfl"bT TyK e 

cneflHMflT: 



~ C:\WINDOWSVSystem32\cmd.exE 



Hh3 : SHpaTa — Hana/io U, flbjiiKHHa 6 
Hh3 : "SHpa" - Ha'-ia/io 62, nb/iwHHa 4 



n x 
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KaKBO CTaBa npn TbpceHeTO b to3m npuMep? MawMHaTa 3anonBa p,a Ttpcn 
CbBnaAeHMfl c ntpBMfl cmmbo/i ot pery/iapi-ma M3pa3, komto e \b. T"bM KaTO b 
HM3a irbpBMflT cmmbo/i e alphanumeric, to Hana/iOTO My ce cuMTa 3a ycnewHO 
cbBnaAeHne. HaTarbK MaiunHaTa Tpa6Ba p,a npoBepn 3a noAHM3 "6np" v\ 
ocTaTtK ot npn^exaiuaTa AyMa (Hy/ia v\nv\ noBene word characters). TaKa 
ntpBaTa AyMa - "6npaTa" - ce xBaiua ot Lua6/iOHa. ToBa CTaBa v\ npn uocnep,- 
HaTa AyMa, KbAeTO MeTacMMBO/ivr \b cbBnaAa c no3nunflTa cnep, MHTepBa/ia v\ 
npeAM "6" (3aiuoTO eAMHUAT e ot K/iac \w, a APyrn^T - ot \w). flyMaTa 
"Ha6npaMe" o6ane He e Banv\p,eu eioeMn/iflp Ha Lua6/iOHa, 3aiuoTO no3nunflTa 
npeAM noAHM3a "6np" He ce HaMupa Ha rpaHnuaTa Ha AyMa. 

CMMBO/TbT \B 

Cmmbo/ibt \b HaMupa cbBnaAeHne HaBCAKbAe, KbAeTO \b He HaMupa, ToecT Ha 

n03MUMM Me>KAy ABa CMMBO/ia OT K/iaC \w M/1M Me>KAy ABa CMMBO/ia ot K/iac \w. 

Hana/iOTO v\ Kpa^T Ha hm3, 3anonBam (pecneKTMBHO CBtpujBaiu) etc cmmbo/i, 
komto He e alphanumeric/word character, cbiuo ca cbBnaAeHna 3a to3m MeTa- 

CMMBO/1. 

MeTaCMMBO/1'bT 3a M36op I 

KoHCTpyKunfl ot BMAa "regexpi |regexp2" 03HanaBa, ne ycneujHO cbBnaAeHne 
me 6"bAe otkpmto KaKTO aKO HM3vr OTroBapa Ha Lua6/iOHa "regexpi", TaKa v\ 
aKO OTroBapa Ha Lua6/iOHa "regexp2". Ha npaKTMKa c MeTacwMBO/ia | AaBaMe 
Ha MaujMHaTa 3a pery/iapHM M3pa3M bbsmokhoct 3a M36op. Ako HaMepn 
cbBnaAeHne c M3pa3a ot /i*iBaTa CTpaHa, Lua6/iOH"bT e yqoB/ieTBopeH. Ako TOBa 
He CTaHe, MaujMHaTa onuTBa p,a HaMepn CbBnaAeHMe c M3pa3a ot AflCHaTa 
CTpaHa, c KoeTO Moxe v\ p,a yenee. 

Tpa6Ba p,a OT6e/ie>KMM, ne cmmbo/ibt | MMa Haw-HMCbK npnopnTeT npn pery- 
^apHMTe M3pa3M m Ttpcn CbBnaAeHMe c Me/inn noAHM3-uja6/iOH ot /i*iBaTa cm 
CTpaHa i/i Me/inn noAHM3 ot AflCHaTa. Ako MCKaMe p,a npoMeHMM TOBa noBe- 
AeHne, Tpa6Ba p,a M3no/i3BaMe rpynnpaHe (KoeTO me o6achmm no-KbCHo), 3a 
Aa orpaHM^MM BMAMMOcrra Ha MeTacwMBO/ia. ripn rpynnpaHe, cmmbo/ibt | 
AewcTBa b rpaHMUMTe Ha rpynaTa. 



LU a 6/i o h : 6npa 1 6npniKa 

xy6aBa 6npa - MMa CbBnaAeHMe "6npa" 

6npniKaTa CTaBa - MMa CbBnaAeHMe "6npn4Ka" 

6npeHO Kopeme - HflMa CbBnaAeHMe 

6np6npMHKa - HflMa CbBnaAeHMe (| He e caMO Me>KAy "a" v\ "6") 

I±la6/10H: BraiiH(a|H)Ta 

BmuHaTa - MMa CbBnaAeHMe "BMiuHaTa" 

aTa - H*iMa CbBnaAeHMe (| e caMO Me>KAy "a" m "a") 
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riOBene bt>3mo>khoctm 



Pa36npa ce, MeTacwMBO/i"bT 3a a/uepHaTMBeH M36op MO>xe na ce M3no/i3Ba 
nocneAOBaTe/iHO HeeflHOKpaTHO, 3a p,a 03HanwM noBene ot ABe bbsmokhoctm. 



LUa6^0H: BMUIH(a|H|M|OBKa) 

BMiuHMHKa - kiMa CbBnaAeHne "bmujhm" 
BmuHOBKa - MMa cbBnaAeHne "BMUJHOBKa" 

I±la6/10H: \bBMmH(a|s|M|oBKa) \b 

BMiuHMHKa - HflMa cbBnaAeHne (c/ieA btopoto 'V Tpa6Ba rpaHnua Ha AyMa) 

BmuHOBKa - MMa cbBnaAeHne "BmuHOBKa" 



KaKTO ce BM>KAa ot ntpBua npuMep, Tpa6Ba p,a BHMMaBaMe p,a He 6m na 
Tbpci/iM norpeiuHO 3a nacm ot aymm ("bmuihm" bbb "BminoiHKa"), a BCbiuHOCT 
Aa MCKaMe ue/iw aymm (caMO "bmuihm"). PeweHweTO ce BM>KAa bbb btopma 
npuMep - Ao6aBAMe cwMBO/ia 3a rpaHnua Ha AyMa. 

MoxeM Aa 3a6e^e>KMM, ne c eAHHMUHM cmmbo/im KOHcrpyKuwflTa "(a|6|B|r)" 
He e no-pa3/iwnHa ot "[afiBr]", ho cw/iaTa Ha a/iTepHaTMBHMfl M36op e, ne 
MOxeM Aa onucBaMe mhoto no-pa3HOo6pa3HM b"B3mo>khoctm ot eAHHwueH 
cmmbo/i v\nv\ K/iac ot cmmbo^m. MoxeM cbu\o Aa B/iaraMe BvrpeujHM Lua6/iOHM 
KaTO M36opn (npe3 rpynnpaHe, 3a KoeTO me pa3Ka>KeM no-K"bCHo) v\ t.h. 

no-o6cToeH npuMep c pa3r/ieflaHMTe MeTacMMBO/m 

HeKa cera ce onuTaMe Aa o6eAHHMM Ka3aHOTO AOTyK b eAMH no-ro/isiM pery- 
/i*ipeH M3pa3 m Aa pa3r/ieAaMe npw/iaraHeTO My Btpxy hakom hm3: 



LUa6/10H: A .+?\s\w* ( ( .e)+H) ?\s+\w*\s.+? (\d) {2,5} .*? [BMPA] + 

Hkl3: TOBa MSpeieHMe MMa ot flBe flo neT uyitypvi tjtk: 346; m Moxe 6m 

PMBA, BMPA mjim BAP. . 



fl,a 3ano4HeM Aa npw/iaraMe Lua6/iOHa. BeAHara BM>KAaMe, ne cbBnaAeHneTO c 
uja6/iOHa Tpa6Ba Aa 3anonBa ot Hana/iOTO Ha HM3a 3apaAn cwMBO/ia A . rio- 
HaTaTbK MaujMHaTa 3anonBa Aa npw/iara B"b3MO>KHMTe BapnaHTM Ha Lua6/iOHa: 



LUa6/iOH: .+? 


















CtBnaAa c: "TOBa" 


















KoMeHTap: M3no/i3BaMe 


M"bp3e/iMBOTO ctBnaAaHe c 


T04Ka. 


Ako 


He 


HanpaBMM 


TOBa, CMMBO/l"bT + CTaBa 


"/laKOM 


" M 


me noeMe 


caM 


uenwn 


HM3, 


3aiUOTO T04- 


KaTa otto Ba pa Ha BceKM 


CMMBO/1 


OT 


Hero 












LUa6/iOH: \s 


















C-bBnaAa c: " " 


















LUa6/iOH: \w* 
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CbBnaAa c: "MspeneHMe" 

KoMeHTap: TyK He CMe M3no/i3Ba/iM cwMBO/ia ? 3a M"bp3e/iMBO cbBnaAeHwe v\ 
b pe3y/iTaT cmmbo/ivt 3Be3fla CTaBa "/iaKOM". Mowe fla ce 3a6/iyAMM, ne 
cbBnaAei-meTO c Hero me e caMO "m3", 3aiuoTO cneABamaTa nacr ot Lua6/iOHa 
OTroBapa Ha noAHM3a "peneH", ho TOBa He e TaKa. /laKOMaTa 3Be3AH4Ka me 
npneMe 3a cbBnaAeHkie bcmuko ao c/ieABamoTO npa3HO macto (KoeTO Bene 
He ce BnncBa b Lua6/iOHa \w*), T.e. usi/iaTa AyMa "w3peneHwe" 

LUa6/iOH: ((.e)+H)? 
CbBnaAa c: "" 

KoMeHTap: Ta3M nacr ot Lua6/iOHa Tpa6Ba p,a rbpcn 3a noBTopeHna Ha 
KOHCTpyKunflTa cwMBO/i + "e", noc^eABaHM ot "h", ho b MOMeHTa MaujMHaTa 
Ha pery/iapHMTe M3pa3M ce HaMupa Ha npa3HOTO macto cnep, AyMaTa 
"M3pe4eHne". BtnpeKM ne Bene CMe noAMkma/iki noAHM3, komto OTroBapa Ha 
nacrra ot Lua6/iOHa, OTTyK HaAflCHO He c/ieABa Apyr TaKbB noAHM3. noHexe 
CMe ki3no/i3Ba/iw cwMBO/ia 3a He3aA"b/i>KMTe/iHO cpeiuaHe ?, cbBnaAeHneTO 
ocTaBa eAMHCTBeHO npa3HM*iT hm3. Ako He 6axMe c/io>Kki/iki ?, pe3y/iTaTbT 6m 
6m/i, ne H^Ma HMKaKBO cbBnaAeHwe c ue/in*i Lua6/iOH, 3aiuoTO MawkmaTa me 
ce npeMecTM p,a Ttpcn OTHana/io ot btopma cmmbo/i b HM3a, ho TaM Bene He 
e Hana/iOTO v\ cbBnaAaHeTO c A BMHarn me nponaAa. 

LUa6/iOH: \s+\w*\s 
CbBnaAa c: " voasl " 

KoMeHTap: TyK HanpuMep Bene He e ot 3HaneHwe p,anv\ ki3no/i3BaMe "/iai<o- 
mo" v\nv\ "M"bp3e^MBo" TbpceHe. MMa caMO eAMH eAHHcmeH BapnaHT, komto 
Mowe Aa 6"bAe npneT 3a cbBnaAeHkie v\ TOBa e touho noconeHi/iflT. 06"bpHeTe 
othobo BHMMaHne, ne "M"bp3e^MBOTo" cbBnaAaHe e Ba>KHO ToraBa, KoraTO 
cnep, ctOTBeTHMfl KO/iwnecrBeH MeTackiMBO/i MMaMe yKa3aHa KOHKpeTHa nacr 
ot Lua6/iOHa, 3a koato p,a npoBepuM (KaKTO 6eiue npeAH Ma/iKo). ToraBa 
"ziaKOMOTo" TbpceHe nor/itma v\ Ta3M nacr v\ HaiuaTa npoBepKa He e 
Ba/iMAHa. 

LLIa6/iOH: .+?\d{2,5} 

CbBnaAa C: "ot flBe ho neT un$pn TyK: 346" 

KoMeHTap: Eto hobo noTBtpxAeHne Ha ropHna KOMeHTap. KoHCTpyKunnTe 
.+ m .* BMHarn noMtiuaT bcmuko ao Kpaa Ha HM3a. KoraTO o6ane vv\ 
orpaHM^MM c ?, me no/iynwM Haw-Ma/iKOTO B"b3MO>KHO cbBnaAeHne, TaKa He 
c^eABaiuaTa nacr ot Lua6/iOHa Aa npoA"b/i>Ki/i Aa OTroBapa Ha HM3a, KaKTO e b 
c/iyna*i - MCKaMe ot ABe ao neT AeceTMUHM uncppn. 

LUa6/iOH: .*?[bmpa] + 

CtBnaAa c: " ; m Moace 6m pmba" 

KoMeHTap: .*? OTroBapa Ha bcmhkm cmmbo^m ao r/iaBHaTa 6yKBa "P", koato 

e Ba^MAHO cbBnaAeHne c nacrra [bmpa]+. TyK o6ane MMaMe "/iaKOM" n/iK>c v\ 

MaujMHaTa Ha pery/iapHMTe M3pa3M npoAt^xaBa Aa Ttpcn HanpeA no HM3a 

3a cpeiuaHMfl Ha hakom ot M36poeHMTe b KBaApaTHMTe cko6m cmmbo^m. ToBa 
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npoA"b/i>KaBa flo 3aneTa*iTa, koato Bene He e TaicbB cmmbo/i. Ha TOBa macto 
uenv\f\T Lua6/iOH e otkpm/i ep,no nt/iHO CbBnaAeHMe. KpaaT Ha HM3a He e 
AOCTurHaT, ho TbM KaTO He CMe c/io>km/im 3HaK $ v\nv\ \z, TOBa He e nperno. 
Ako cera ce onuTaMe fla TtpcuM iiobtopho (ot Bene AOCTurHaTOTO macto - 
no3MunflTa Ha 3aneTa*iTa), pa36npa ce HAMa p,a no/iynMM hobo CbBnaAeHMe, 
TbM KaTO HaujuflT Lua6/iOH 3anonBa c A , a Hue CMe MMHa/iM Hana/iOTO. 



Pery/uipHiiTe M3pa3M b .NET Framework 

M TaKa, c/iefl KaTO pa3r/ieAaxMe ocHOBHMTe MOMeHTM ot CMHTaKCuca Ha 
pery/iapHMTe M3pa3M, e BpeMe p,a bmamm KaK MOweM p,a i/i3no/i3BaMe TexHua 
anapaT etc cpeACTBaTa Ha .NET Framework. K/iacoBeTe 3a pa6oTa c 
pery^apHM M3pa3M ce HaMnpaT b npocTpaHCTBOTO ot MMeHa system. Text. 
ReguiarExpressions. KaKTO me ce y6eAMM, c noMOLirra Ha MeTOAMTe Ha Te3M 
K/iacoBe pa6oTaTa c Lua6/iOHM HMKaK He e cno>KHa. 06mkhob6ho ot Hac ce 
M3MCKBa caMO p,a MHMuna^M3MpaMe eAMH o6eKT c AaAeH pery/isipeH M3pa3. 
Cnep, TOBa c nocneAOBaTe/iHki M3BMKBaHHfl b uMKb/i Ha MeTOAa 3a TbpceHe Ha 
cbBnaAeHwe ziecHO no/iynaBaMe bcmukm Heo6xoAMMM pe3y/iTaTM. 

Pa36npa ce, .NET Framework npeA-nara v\ AOcraTbUHO b"B3mo>khoctm 3a no- 
3aA"b^6o4eHO 6opaBeHe c pery/iapHMTe M3pa3M, HanpuMep 3a pa6oTa c rpynw, 
3a 3aMecTBaHe no AaAeH Lua6/iOH, 3a pa3Ae/i*iHe Ha hm3 no Lua6/iOH v\ t.h. MMa 
m B"b3MO>KHOCTM 3a HacrpoMKa Ha pa3/iMHHM onuMM npM TbpceHeTO Ha 
cbBnaAeHkifl. IHe HanpaBMM KpaTbK nper/ieA Ha K/iacoBeTe 3a pa6oTa c pery- 
/iaPhm M3pa3M, a c/ieA TOBa me pa3r/ieAaMe no-noApo6HO MeTOAMTe v\ cbomct- 
BaTa mm, KaKTO m taxhoto npM/ioweHMe. 

npocTpaHCTBOTO System.Text.RegularExpressions 

K/iacbT Regex e ochobhmat K/iac 3a pa6oTa c peryn*ipHM M3pa3M. Tom npeA- 
CTaBfl eAMH HeM3MeHMM (KOHCTaHTeH) Lua6/iOH. Hpe3 HeroBMTe MeTOAM ce 
M3B"bpujBaT onepauMMTe c pery/iapHM M3pa3M - TbpceHe, 3aMecTBaHe, pa3Ae- 
nnne Ha hm3 no pery/iapeH M3pa3 m aP- K/iacbT Regex Moxe p,a ce M3no/i3Ba 
KaKTO npe3 cbom o6eKT, MHMUMa^M3MpaH c AaAeH Lua6/iOH, TaKa m npe3 cra- 

TM4HMTe CM MeTOAM. 

K/iacbT Match npeACTaBfl eAHO CbBnaAeHMe npM TbpceHe c pery/iapeH M3pa3. 
Hpe3 CBOMCTBaTa cm tom hm p,asa u*i/iaTa Heo6xoAMMa MHCpopMauMa 3a cbb- 
naAeHMeTO - TeKCTa My, A"b/i>KMHaTa My m Hana/iHaTa My no3MUMa b HM3a m. 
MeTOAMTe Ha K/iaca Match no3BO/i*iBaT p,a ce npeMMHaBa kbm cneABamoTO 
HaMepeHO CbBnaAeHMe. 

K/iacbT Matchcoiiection cbAtpwa cnMCbK ot bcm4km CbBnaAeHMe, no/iyneHM 
npM TbpceHeTO c Lua6/iOHa Btpxy M3pa3a. Hpe3 MeTOAMTe 3a TbpceHe Ha K/iaca 
Regex MOxeM p,a no/iynMM KaTO pe3y/iTaT MMeHHO TaKbB o6eKT, komto nocne 
Aa o6xoamm m as o6pa6oTMM bcako CbBnaAeHMe. 
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K/iacoBeTe Group m capture, KaKTO m cbOTBeTHMTe K/iacoBe 3a KO/ieKUkiw 

GroupCollection M CaptureCollection, ca CB"bp3aHM C MexaHM3Ma Ha rpy- 

nuTe b pery/iapiHkiTe M3pa3M, c komto me ce 3ano3HaeM cnep, Ma/iKO. TexHMTe 
MeTOAM hm AasaT peAwua bbsmokhoctm 3a pa6oTa c Te3M rpynn. 

fle^erarbT MatchEvaiuator ce M3no^3Ba npn onepaunnTe 3a 3aMecTBaHe, 
KaTO MMaMe bbsmokhoct p,a npw/iaraMe AecpMHupaHaTa b Hero noTpe6wTe/iCKa 
cpyHKunoHa^HOCT Btpxy bcako HaMepeHO cbBnaAeHne v\ p,a 3aMecTBaMe c 
no/iyneHi/ifl pe3y/iTaT. 

M36poeHMAT Tun Regexoptions c"bA"bp>Ka pa3/innHw KOHCTaHTM, komto ce 
M3no^3BaT 3a yKa3BaHe Ha onunn npn TbpceHeTO c pery/iapHki M3pa3M. 

B npoCTpaHCTBOTO System. Text. RegularExpressions ce HaMkipa M K/iaCbT 

Regexcompiiationinfo. Tom ce M3no/i3Ba b npoueca Ha KOMnw/ii/ipaHe Ha 
pery/iapHkiTe M3pa3M b caMOCTOHTe/iHi/i aceM6/iMTa, 3a KoeTO me crane AyMa 
no-HaTaTtK b TeMaTa. HflMa p,a ro pa3r/ie>KAaMe nc>Apo6HO. 

ripeflCTaBAHe Ha uia6/iOHii 

KaKTO Bene cnoMeHaxMe, 3a npeAcraBAHe Ha pery/iapeH M3pa3 b .NET cny>Kki 
K/iacbT Regex. Eto 3amo tom e 3aA"b^>KMTe^eH npn pa6oTa c pery/iapHM M3pa- 
3M. MoxeM p,a ro M3no/i3BaMe no ABa Hankma. 

Eamhmat BapnaHT e p,a kiHcraHui/ipaMe o6eKT ot to3m K/iac v\ p,a noAaAeM Ha 
KOHCTpyKTopa My KaTO napaMeTpn hm3 3a Lua6/iOH v\ eBeHTya/iHO HflKaKBM 
onunn. Cnep, TOBa MO>KeM p,a M3BMKBaMe MeTOAHTe Ha o6eKTa, komto pea/iM3M- 
paT onepaunnTe c pery^apHM M3pa3M. 

flpyrnyiT BapnaHT e p,a M3no/i3BaMe craTkinHMTe MeTOAH, komto Regex 
npeA/iara, KaTO BceKM ntT mm noAaBaMe Heo6xoAHMMfl Lua6/iOH 3a napaMeTbp. 

Te3M ABe B"b3MO>KHOCTM me AeMOHCTpupaMe etc c^eAHMfl KpaTbK npuMep: 



string text = "0887-654-364"; 

string patter = @"088\d-\d{ 3 } -\d{ 3 } " ; 

// Instance Regex 

Regex regex = new Regex (pattern) ; 

Match match = regex .Match (text ) ; 

// Static Regex 

Match match2 = Regex .Match (text, pattern) 



JXeaia HanwHa 3a pa6oTa c K/iaca ca npki6/iM3MTe/iHO eKBMBa/ieHTHki v\ e 
Btnpoc Ha /lwneH M36op kom p,a ce M3no/i3Ba. CraTMUHMTe mctoam npeA-naraT 
irb/iHOueHeH AOCTbn ao ocHOBHaTa cpyHKuwoHa/iHOcr 3a pa6oTa c pery/iapHi/i 
M3pa3M, Tbv\ KaTO noBeneTO MeTOAM MMaT craTwueH aHa/ior. B noBeneTO 
c/iynaw MO>KeM cnoKOMHO p,a M3no/i3BaMe tax, 3aiuoTO TaKa He cb3AaBaMe 
m3^mujhm o6eKTM. Ako o6ane ce Hy>KAaeM ot no-cneuwa/iHkiTe Bapnaunn Ha 
MeTOAMTe, e no-Ao6pe p,a cb3AaAeM MHcraHui/m Ha Regex. BapwaHTbT c o6eKT 
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e no-flo6pnflT M36op v\ aKO ce Ha/iara p,a M3no/i3BaMe ep,v\n v\ cbu\v\ Lua6/iOH 
HflKO^KOKpaTHO Btpxy pa3/iMHHM HM30Be, T"bki KaTO TaKa Lua6/iOH"bT ce KOMnn- 
ziMpa 3a MaiunHaTa Ha pery/iapHMTe M3pa3M caMO BeAHtw v\ TOBa noAo6p*iBa 

eCpeKTMBHOCTTa. 

Ako M36epeM pa6oTaTa c o6eKT v\ no HAKaKBa npn^MHa MCKaMe p,a M3B/ieneM 
pery^apHMfl M3pa3, c komto e MHCTaHunpaH to3m o6eKT, MCoxeM fla M3no/i3Ba- 
Me MeTOfla Tostring ( ) . Tom, KaKTO m npocTOTO npeo6pa3yBaHe kbm string, 
hm BptiuaT touho >Ke/iaHM*i pe3y/iTaT. 

Ti>pceHe c pery/mptm M3pa3M 

OcHOBHaTa npoueAypa, CB"bp3aHa c pery/iapi-mTe M3pa3M - TbpceHeTO Ha 
cbBnaAeHkia c AafleH Lua6/iOH b AafleH hm3 - M3B"bpujBaMe c noMOurra Ha 
K/iacoBeTe Regex m Match m TexHMTe MeTOflM m CBOMCTBa. TbpceHeTO 3a 
cbBnaAeHMfl motom cbiuo p,a M3B"bpujMM no flBa HanMHa. Eamhmat e p,a TbpcuM 
noc/ieAOBaTe/iHO hako/iko nvrki 3a bcako c/ieABamo ycneujHO cbBnaAeHne. 
ToBa MOxeM p,a nocTurHeM npe3 MeTOAa Match (...) Ha K/iaca Regex. MeTOAtT 

Matches (...) n"bK HM RdBd B"b3MO>KHOCT Rd M3B"bpLUMM BCMUKM TbpCeHMfl AO 

M3nepnBaHeTO Ha HM3a HaBeAHtx v\ p,a no/iynMM cbBnaAeHMATa b KoneKu,v\n ot 

Tkin MatchCollection. 

flBaTa MeTOAa Ha nptB nor/iefl AeficrBaT pa3/iMHHO, ho Mawi/maTa 3a perynsip- 
HMTe M3pa3M ce A"bp>KM no no3HaTMfl HanwH m npn ABaTa - bcako c/ieABamo 
TtpceHe 3ano4Ba ot Kpaa Ha npeAHOTO. Pa3/iMKaTa e, ne b eAMHu^T c/iynai/i 
Tpa6Ba Aa npeAM3BMKBaMe bcako TbpceHe (AOKaTO CTurHeM ao HeycneujHO 
cbBnaAeHne, T.e. HM3"bT e cbbplum/i) c M3BMKBaHe Ha MeTOA, a b Apyrna TOBa 
CTaBa aBTOMaTM^HO. rioHexe necro He ce Hy>KAaeM ot bcmukm cbBnaAeHwa, v\ 
ABaTa MeTOAa HaMnpaT CBoeTO npn^oxeHne. 

Hako/iko ochobhm npaBM/ia npn TbpceHeTO 

Xy6aBO e Aa 3anoMHMM cnep,uv\je hako/iko npaKTMnecKM cbBeTa, komto o6mk- 
HOBeHO ca CB"bp3aHM c TbpceHeTO no Lua6/iOH: 

- TbpceHeTO c pery/iapHM M3pa3M b noBeneTO c/iynaM e CB"bp3aHO c 
M3B/iwnaHe Ha MHCpopMauna ot TeKCT. Xy6aBO e Aa noA6epeM Lua6/iOHa 
TaKa, ne cnep, KaTO OTKpneM cbBnaAeHne, ziecHO Aa MOxeM Aa ro o6pa- 
6otmm, 3a Aa no/iynwM MHCpopMaunaTa, koato npaKTMnecKM hm Btpiun 
pa6oTa. OnTMMa^HMAT BapnaHT, pa36npa ce, e caMOTO cbBnaAeHne Aa e 
TOBa, KoeTO hm Tpa6Ba, ho He BMHarn CMTyaunflTa e mriKOBa npocTa. 

- KoraTO He M3B/iMnaMe MHCpopMauna, Hue o6mkhob6ho npoBep^BaMe Aa/in 
M3o6iuo cbiuecTByBa cbBnaAeHne. To3m noAxoA ce npM/iara c ue/i Ba/iw- 
Aaunfl Ha AaHHM v\nv\ npn K/iacMCpMUMpaHe Ha pa3/iMHHM TeKCTOBe B"b3 

OCHOBa Ha TOBa KaKBM HM30Be C"bA"bp>KaT, M AP- 

- B noBeneTO c^y^an He ce Ha/iara Aa Aont^BaMe iua6^0Ha etc cmmbo^m, 
komto Tpa6Ba Aa "noeMaT" nacrra ot TeKCTa, koato He hm MHTepecyBa. 
He e Hy>KHO Lua6/iOH"bT hm Aa noKpMBa ue^Ma TeKCT. floHexe o6mkho- 
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BeHO npocTO TbpcuM HAKaKBM noAHM30Be, to ecrecTBeHO e tom fla crrpa- 

3flBa caMO TAX. 

- Tpa6Ba fla ce o6"bpHe cneuMa/iHO BHMMaHne Ha "ziaKOMMTe" cmmbo/im npn 
cbcraBflHeTO Ha Lua6/iOHa. Te necro MoraT fla hm ziMwaT no HeBHMMaHne 
ot we/iaHaTa MHCpopMauna. noflo6eH ecpeicr Mowe fla ce no/iyuM, aKO He 
oueHMM npaBM/iHO npuHunna Ha flewcTBue Ha MaiunHaTa Ha pery/iapHMTe 
M3pa3M. C npnflo6nBaHeTO Ha onuT me npaBMM Bee no-Ma/iKO rpeujKM ot 
TaKtB Tun. 

- B hakom npaKTM^ecKM npo6/ieMM ce Ha/iara pa6oTa c no-Heo6n4aMHM 
cmmbo/im (6yKBM c yflapeHMfl, HecTaHflapTHM 3Haun v\ t.h.)- HMa cneun- 
a/iHM HanwHki 3a flewcTBue c Unicode, komto me pa3r/ie,qaMe kbm Kpaa Ha 
TeMaTa. 

K/iaci>T Match 

K/iacbT Match, KaKTO Bene cnoMeHaxMe, npeflcraBfl bcako cbBnafleHne Ha 
Lua6/iOH c noflHM3. MHCpopMaunaTa 3a CbBnafleHMeTO e flocrbnHa npe3 cbom- 
CTBaTa Ha Match: 

- Cbomctboto success Bptifla 6y/ieBa ctomhoct, koato noKa3Ba fla/iM 
cbBnafleHneTO e ycneujHO. HeycneujHOTO cbBnafleHne cbiuo e o6eKT ot 
K/iaca Match, komto Moxe fla 6"bfle BtpHaT ot MeTOfla Match (...) Ha K/iaca 
Regex, KoraTO npn TtpceHe ce cmrHe ao Kpaa Ha HM3a m He e HaMepeHO 
hmto eflHO cbBnafleHne c Lua6/iOHa. 

- Cbomctboto value cbfltpxa CTOMHOora Ha CbBnafleHMeTO, Toecr nofl- 
hm3, komto OTroBapyi Ha Haujufl Lua6/iOH. CtiuaTa ctomhoct ce Bptiua m 

OT MeTOfla ToStringO, KaKTO M OT npeo6pa3yBaHeTO KbM string. 

- Cbomctboto index npeflcraBfl no3MUMATa b HM3a, ot koato 3anonBa 
cbBnafleHMeTO (6poeHeTO e ot 0). 

- Cbomctboto Length hm flaBa A"b/i>KMHaTa Ha CbBnafleHMeTO. 

K/iacbT Match HflMa public KOHCTpyKTop m CbBnafleHMeTO, KoeTO na3M, He 
Moxe fla ce M3MeHfl. 06eKTM ot to3m TMn MOweM fla no/iynMM eflMHCTBeHO npe3 
MeTOflMTe Ha K/iaca Regex m Te na3*iT BtTpewHa MHCpopMauMa 3a pery/i*ipHMfl 
M3pa3, npM TtpceHeTO c komto ca no/iyneHM. 

CTaTM^HOTO cbomctbo Match . Empty npeflcraB/isiBa o6eKT - HeycneujHO cbBna- 
fleHMe. Tom Mowe fla ce M3no/i3Ba 3a cpaBHeHMe (fla/iM HaiueTO cbBnafleHMe e 
ycneujHO), ho no-flo6pe e fla ce M3no/i3Ba cbomctboto success. Cbomctboto 
Empty MMa Hy/ieBM CTOMHOCTM 3a Value, Index M Length. 

TMntT Matchcoiiection hm npeflocraBfl KO/ieKUMfl ot o6eKTM Ha K/iaca Match. 
TaKMBa KO^eKUMM MOxeM fla no/iynMM KaTO pe3y/iTaT ot M3n"b/iHeHMe Ha MeTO- 
fla Matches (...) , KOraTO TtpCMM BCM4KM CbBnafleHMfl HaBeflH"b>K. KO^eKUMflTa 

ce MTepMpa no craHflapTHMTe HanMHM (HanpMMep c foreach), a cbomctboto 
count hm flaBa 6poa ycneujHM CbBnafleHMe. 
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noc/ieflOBaTe/iHO eflHOKpaTHO rbpceHe c Match(...) n 
NextMatch() 

MeTOAtT Match (text) Ha K/iaca Regex e ocHOBHMAT MeTOA, komto ce 
M3no^3Ba npn pa6oTaTa c pery/iapi-m M3pa3M. Tom M3B"bpujBa eAHO rbpceHe 3a 
cbBnaAeHMfl c Lua6/iOHa b HM3a. flewcTBueTO My ce npeKpaTABa npn ntpBOTO 
HaMepeHO cbBnaAeHwe v\ ce Bptiua o6eKT ot K/iaca Match, komto onucBa 
cbBnaAeHkieTO. TaKbB o6eKT ce Bptiua v\ aKO He e HaMepeHO hmto eAHO cbB- 
naAeHne, TaKa ne 3a p,a npoBepuM p,anv\ Bee naK MMaMe Ba/iMAeH pe3y/iTaT, 
Tpa6Ba p,a M3no/i3BaMe cbomctboto success Ha K/iaca Match. 

CTaTM4HMAT BapnaHT Ha to3m MeTOA e Match(text, pattern), flpym 
BapnaHTM (ho He craTi/mHki) no3BO/i*iBaT p,a ce yKa3Ba onpeAe/ieHa nacr ot 
HM3a, b koato p,a ce Ttpcn 3a cbBnaAeHMe. 

Hpe3 o6eKTa ot K/iac Match, komto CMe no/iynM/iM KaTO pe3y/iTaT, MOxeM p,a 
npoA"b^>KMM TtpceHeTO ao HaMnpaHeTO Ha hobo cbBnaAeHne. ToBa CTaBa npe3 
MeTOAa NextMatchO . Tom Bptma hob Match o6eKT, komto npeACTaBfl cneABa- 
moTO cbBnaAeHwe b HM3a. ToBa e B"b3MO>KHO, tbm KaTO b K/iaca Match ce na3M 
MHCpopMaunfl 3a Lua6/iOHa, c komto TtpcuM, KaKTO m 3a TOBa KtAe 3ano4Ba v\ 
ko/iko e At^ro TeKymoTO cbBnaAeHkie. TbpceHeTO npoAt/iwaBa ot no3nunflTa, 
Ha koato to 3aB"bpujBa. Ako M3BMKaMe NextMatchO 3a o6eKT, komto e Heyc- 
neujHO cbBnaAeHne, me no/iynkiM npocTO oiue eAHO HeycneujHO cbBnaAeHwe. 

06nKHOBeHO M3no^3BaMe eAMH o6eKT ot Tun Match (pe3y/iTaTa ot MeTOAa 
Match (...)), Ha komto b ukiKb/i npMCBOABaMe nocneAOBaTe/iHO pe3y/iTaTa ot 
nopeAHOTO M3BMKBaHe Ha NextMatchO, cnep, KoeTO ro o6pa6oTBaMe. 3a 
yc/iOBMe Ha uwKb/ia o6mkhob6ho M3no/i3BaMe npoBepKa Ha cbomctboto 

Success, HO B Tfl/IOTO MO>Ke R3 npaBMM M APyTM npOBepKM, B"b3 OCHOBa Ha 

komto eBeHTya/iHO p,a npeKpaTMM uMKb/ia. 

TaroBe 3a xnnepBpi>3Kii b HTML koa - npMMep 

Ka3aHOTO AOTyK me M/uocrpMpaMe c eAMH npaKTMnecKM npMMep. B peAMua 
CMTyauMM ce Ha/iara p,a ce M3B/ieKaT xMnepBp"b3KMTe ot AaAeH HTML AOKy- 
MeHT. HanpMMep no noAo6eH HanMH AeMCTBaT T.Hap. web-spiders, komto ce 
M3no^3BaT ot MHTepHeT Ttpca^KMTe 3a o6xo>KAaHe Ha to/iamo KO/iMnecrBO 
CTpaHMUM 3a KpaTKO BpeMe. 

MoxeM p,a M3no^3BaMe cj\ep,uv\s\ perynsipeH M3pa3 3a M3B/iMnaHe Ha xMnep- 

Bp"b3KMTe: 



<\s*a\s[ A >]*?\bhref\s*=\s*( ' [ A ' ]*' | "" [*■■■■]*■■■■ |\s*) [ A >]*>(. I\s)*? 
<\s*/a\s* 



Hpe3 c/ieAHMTe crbnKM me cb3AaAeM nporpaMa, koato p,a OTKpMBa TaroBeTe ot 
BMAa "<a href=...>...</a>", komto npeAcraB/iflBaT xMnepBp"b3KM : 

1. OTBap^Me VS.NET m c"b3AaBaMe hob KOH30/ieH npoeKT. 
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2. B"bBe>KflaMe KOfla Ha nporpaMaTa: 



static void Main ( ) 

{ 

string text = @"<html> 
This is a hyperlink: 

<a href=" " j avascript : ' window. close ( ) ' ""> 
close the window</a><br> . . . and one more link: <a 
target=" "_blank" " href=/main . aspx class= ' link ' > <b> 
main page</b> </a>< a href = 'http://www.nakov.com' 
> <img src= ' logo . gif ' >Nakov ' s home site < /a >"; 

string hrefPattern = @"<\s*a\s [ A >] *?\bhref \s*=\s* " + 

g ii ; i [ A ' 1 * ' I " " [ A " " 1 * " " I \ S * ) [ A > 1 * > " + 

@" ( . I \s) *?<\s*/a\s*>"; 
Match match = Regex .Match (text, hrefPattern); 
while (match . Success ) 

{ 

Console . WriteLine ( " { } \n\n" , match) ; 
match = match . NextMatch () ; 



3. Cera MoxeM p,a crapTwpaMe nporpaMaTa. Pe3y/iTaTbT ot Hea e 
c/ieflHMAT: 



~ C:\WlND0WS\System32lcmd.exe 



<a href = javascript: window.close()>close the window</a> 



njx 



<a target ="_b lank" href =/main .aspx c lass =' link 1 > <b> main pa 
< a href = 'http://www.nakou.con' > <img src= J logo .gif ' >Nako 



KaK pa6oTM HaiuaTa nporpaMa? TbpceHeTO c pevyj\9\pHv\9\ M3pa3 e no craH- 
AapTHaTa cxeMa c MeTOAa NextMatch () b urncb/i, koato Bene o6flCHMXMe. 
CTOMHOCTMTe Ha cbBnafleHMATa M3Be>KflaMe npe3 npeo6pa3yBaHe ,qo string. 
BwxMe mo^h fla M3no/i3BaMe v\ cbomctboto value. IHe o6achmm flewcTBueTO 
Ha caMkisi Lua6/iOH, noflo6HO Ha Bene pa3r/ieflaHkifl no-rope npuMep: 



LUa6/iOH 


<\s* 


















KoMeHTa 


p: 3ano4Ba etc cwMBO/ia 


11^.11 


M 


npeMMHaBa 


npe3 n 


pa3H0T0 


npocT- 


paHCTBO 


cnefl Hero 


(aKO MMa). 
















LUa6/iOH 


a\s 


















KoMeHTa 


p: Ttpcn 


CMMBO/1 "a", 


c^eflBaH 


3afl"b/l>KI/ITe/lH0 OT 


npa3H0 


npocT- 


paHCTBO 
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LUa6/lOH: [ A >]*?\bhref 

KoMeHTap: npeMMHaBa npe3 HeonpeAe/ieH 6pofi cmmbo/im (ho pa3/iMHHM ot 
3aTBapfliunfl Tar ">", AOKaTO HaMepn flyMa "href" (aKO TarbT MMa Apyrn 
aTpn6yTM npeAM "href", rn nponycKa). MeTacMMBO/i"bT * e "M"bp3e/ikiB", 
3aiuoTO KOHCTpyKunflTa e noc^eABaHa ot i"ioahm3, komto He MCKaMe Aa 
M3nycHeM (BtnpeKM TOBa nporpaMaTa me pa6oTM v\ c "/iaKOM" n/uoc - 
nper/ieAaMTe ue/iMfl Lua6/iOH BHMMaTe/iHO v\ noMMC/ieTe 3aiuo!). 

LUa6/iOH: \s*=\s* 

KoMeHTap: TbpcM CMMBO/ia " = ", eBeHTya/iHO npeAwecrBaH v\ cneABaH ot 

npa3HO npocTpaHCTBO. 

LUa6/iOH: ■ [ A ■ ]* ■ | "" [ A »i']*»'i 

KoMeHTap: Ako c/ieABaT abomhm KaBMUKM v\nv\ anocrpocp, npeMMHaBa npe3 
v\nv\ noBene CMMBO/ia ao HaMnpaHe Ha ctOTBeTHM 3aTBapfliun abomhm iobmh- 
km v\nv\ anocTpocp. 

LUa6/iOH: | \s* 

KoMeHTap: Ako He c/ieABaT abomhm iobmukm m/im anocTpocp, npeMMHaBa 
npe3 v\nv\ noBene CMMBO/ia, pa3/iMHHM ot npa3HO npocTpaHCTBO. l4*i/iaTa 
KOHCTpyKUMfl 3a a^TepHaTMBeH M36op e 3aTBopeHa b rpynMpaiuM cko6m, 3a 
Aa orpaHM^M BMAMMOora Ha MeTacMMBO/ia |. 

LUa6/iOH: [ A >]*> 

KoMeHTap: nponycxa bcmukm cmmbo/im ao HaMMpaHe Ha cmmbo/i ">" m npe- 
MMHaBa npe3 Hero (BK/iiouMTe/iHO APyrM aTpM6yTM Ha Tara). TyK Bene * 
cnoKOMHO Moxe Aa e /iaKOM, 3aiuoTO e c/ieABaH ot cmmbo/i, komto caMM^T 
tom He Moxe Aa "noeMe" (3aiuoTO e 3a6paHeH b K/iaca ot cmmbo/im, kbm 

KOMTO Ce OTHaCfl 3Be3AM4KaTa). 

LLIa6/iOH: (. |\s)*? 

KoMeHTap: npeMMHaBa npe3 m/im noBene npoM3BO/iHM cmmbo/im, komto 
npeAcraB/iflBaT TeKCTa Ha xMnepBp"b3KaTa. 3Be3AMHKaTa othobo e "M"bp3e- 
ziMBa", 3aiuoTO MHa^e me npMeMe ue/iMfl hm3 ao Kpaa 3a CbBnaAeHMe. 
KoHCTpyKUMATa (.|\s) OTroBapa Ha a6co/iK>THO BceKM B"b3MO>KeH cmmbo/i 
(TO^KaTa e 3a bcmukm 6e3 hob peA, komto irbK e CbBnaAeHMe 3a \s). 

LUa6/iOH: <\s*/a\s*> 

KoMeHTap: TtpcM 3aTBapaiu Tar "</a>", eBeHTya/iHO cbAtpxam Ha Mecra 

pa3Ae^fliuM cmmbo/im npa3HO npocrpaHCTBO (whitespace). 



Ome Heufo 3a no3MMnsiTa Ha c/ieflBamoTO TbpceHe 

MMa eAMH c/iynafi, KoraTO npaBM/iOTO "hoboto 3anonBa ot Kpaa Ha CTapoTo" 
He e b CM/ia. KoraTO cbBnaAeHMeTO e 6m/io npa3eH hm3 (t. e. cbomctboto 
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Length cwvbpwa 0), MaujMHaTa Ha pery/iapi-ikiTe M3pa3M npeMecTBa TeKymaTa 
no3Munfl c eflHO HanpeA- l-Ue noKa>KeM TOBa c eflMH KpaTbK npuMep: 



string text = @"Testing this and that"; 
Match match = Regex .Match (text, @".*?"); 
if (match . Success) 

{ 

Console .WriteLine ( "C^BnafleHMe : <>{0}<> Ha no3HUHH {1}"? 

match .Value, match . Index) ; 
match = match . NextMatch () ; 
if (match . Success ) 

{ 

Console .WriteLine ( "C^BnafleHMe : <>{0}<> Ha no3HUHH {1}"? 
match. Value, match . Index) ; 
} 
} 

// Output: 

// CtBnafleHHe: <><> Ha no3HUHH 
// CwnafleHHe: <><> Ha no3HUMH 1 



TyK "M"bp3e/ikiBOTo" .*? OTKpuBa Haw-KtcoTO cbBnaAeHkie, KoeTO e BMHarn 
npa3HMAT hm3, komto ce cpema Ha BCflKa no3nunfl. MaKap ne ntpBOTO 
cbBnafleHi/ie ot no3nunfl MMa A"b/i>KkiHa 0, cneABamoTO TbpceHe 3anonBa 
Bene ot no3kmi/m 1, 3aiuoTO b npoTMBeH cnynai/i Mawi/maTa npocTO 6m Tbpcw/ia 
AO 6e3Kpaw. TaKa aKO M3BMKaMe AOcraTbueH 6pow ntTM NextMatchO, me ce 
CTurHe flo Kpaa Ha HM3a v\ TbpceHeTO me 3aB"bpujn npn npoBepKaTa 3a 
ycnewHO cbBnafleHne, koato me ce npoBa/iw. 

T"bpceHe 3a cbBnafleHkm HaBeflHi>>K c Matches(...) n 
MatchCollection 

flpyrnflT BapnaHT 3a TbpceHe, komto Haw-necTO ce w3no/i3Ba no noflpa36npa- 
He b HAKOM e3Mun 3a nporpaMnpaHe, HanpuMep Perl, e fla ki3no/i3BaMe MeTOfla 
Matches (...) . Tom M3B"bpujBa ua/ioctho TbpceHe no Lua6/iOHa, T.e. Mawi/maTa 
Ha pery/iapHMTe M3pa3n cnupa nocneAOBaTe/iHMTe TbpceHi/m eABa npn aoctm- 
raHe Ha Kpaa Ha HM3a. KaKTO Ka3axMe, no/iyneHMTe cbBnaAeHna npn Ttpce- 
HeTO ce 3ana3BaT noA cpopMaTa Ha o6eKT ot K/iaca MatchCollection. Te3M 
cbBnaAeHMfl He MoraT p,a ca nacr eAHO ot Apyro nopaAM cpaicra, ne bchko 
c^eABaiuo 3ano4Ba ot Kpaa Ha npeAHOTO. IHe pa3r/ieAaMe eAMH KpaTbK npn- 

Mep, KOMTO AeMOHCTpupa M T03M HaHMH Ha pa60Ta. KO^eKUMflTa 06l/IKHOBeHO 

o6xo>KAaMe c uwKb/i foreach, BtTpe b komto me v\3eep,eM cbBnaAeHMHTa: 



static void Main ( ) 

{ 

// A pattern for Cyrillic words 

Regex regex = new Regex ( @"\b [A-Ha-a] +\b" ) ; 

String text = 
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"The Bulgarian word ' 6wpa ' (beer) often" + 
" comes with the word ' CKapa ' (grill) . " ; 

MatchCollection matches = regex .Matches (text ) ; 
foreach (Match match in matches) 

{ 

Console. Write ("{ 0} :{ 1} ", match); 

} 

// Output: 6wpa CKapa 



} 



MeTOA"bT Matches (...) ce M3no/i3Ba, KoraTO ce Hy>KflaeM ot bcmukm cbBnafle- 
Hi/ifl. Ako MMaMe npn^MHa fla npeKpaTMM TbpceHeTO, npeflM fla CMe o6xoam/im 
ue/iMfl hm3, no-flo6pe e fla npn^OKMM cxeMaTa c Match (...) v\ NextMatchO, 3a 
fla He ry6nM npoM3BOflMTe/iHOCT. 

Tpynii b pery/inpHMTe M3pa3M 

Ha HAKO/iKO MecTa aotyk b TeMaTa cnoMeHaBaxMe 3a rpynnpaHe v\ rpynn b 
pery^apHMTe M3pa3M. BcbiuHOCT rpynMTe ca eflHa ujmpoko M3no/i3BaHa kohc- 
TpyKunfl, koato no3BO^ABa ziorMnecKO o6oco6flBaHe Ha nacm ot Lua6/iOHa, 

KaKTO M M3B/lMHaHe Ha pa3/lMHHM BMflOBe MHCpOpMaLJMfl MMeHHO KaTO OTfle/lHM 

nacTi/i ot o6iunfl pery/iapeH M3pa3M. 

Ct3AaBaHeTO Ha rpyna b iua6/iOHa Bene onucaxMe HsiKO/iKOKpaTHO. flocra- 
T"b4HO e npocro fla orpaflMM nacr ot M3pa3a b Kptr/iM cko6m - "ToBa e wspas 

c (rpyna)". 

npeflMMCTBa Ha rpynMTe 

npeAMMCTBaTa Ha rpynMTe ca hhko/iko. Te no3BO/isiBaT hhkom MeTacMMBO/iM 
(3a KO/iMnecrBO, 3a M36op m AP-) fla ce npw/iaraT Btpxy nana /iorMneci<a nacr 
ot Lua6/iOHa (Bene M3no/i3BaxMe TOBa b hakom ot npuMepnTe). 

flpyra mhoto Ba>KHa cpyHKuna Ha rpynMTe e, ne Te hm flaBaT bbsmokhoct fla 
M3B^M4aMe to4ho Te3M nacm ot cbBnafleHneTO, komto hm MHTepecyBaT. riofl- 
HM30BeTe, komto cbBnaflaT c nacrMTe ot Lua6/iOHa b rpynMTe, ce 3ana3BaT 
napa/ie/iHO c ua/ioto cbBnafleHMe. TaKa MO>KeM c eflHO cbBnafleHMe Ha no- 
hd/iam Lua6/iOH eflHOBpeMeHHO fla M3B/ieneM pa3/iMHHM nacm TeKCTOBa MHCpop- 
MauMfl m c noMOurra Ha rpynMpaHeTO fla vv\ o6oco6mm m fla vv\ M3no/i3BaMe 
nooTfle^HO. 

Mo>Ke 6m HaM-ro^AMOTO npeflMMCTBO Ha rpynMTe, mo ce OTHaca ao npoueca Ha 
TtpceHe, e B"b3MO>KHOCTTa fla ce pea/iM3MpaT t. Hap. o6paTHM npenpaTKM 
(backreferences). C TaxHa noMOiu MO>KeM b xofla Ha M3n"b/iHeHMeTO fla no/iy- 
hmm CTOMHOCTra Ha cbBnafleHMeTO c flafleHa rpyna m fla a M3no/i3BaMe no 
HAKaicbB Ha^MH Ha flpyro macto no-HaTaTbK b Lua6/iOHa v\nv\ 3a 3aMecTBaHe, 
KoeTO hm ocMryp^Ba ro/iflMa rbBKaBOcr. MoxeM HanpMMep fla TbpcMM OTBapam 
HTML Tar ot BMfla <Tar> m nocne fla MCKaMe fla HaMepMM cbOTBeTHMa 3aTBa- 
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paiU - </Tar>. Ako TyK o6oco6mm "Tar" b rpyna, me MOweM fla TbpcuM 3aTBa- 
pfliunfl Tar MMeHHO KaTO M3no/i3BaMe o6paTHa npenpaTKa kbm Ta3M rpyna. 

IHe pa3r/ieflaMe oiue hakom noflpo6HOcrn no cm-uaKCkica Ha rpynnpaHeTO, 
KaKTO m hakom npwMepw, komto me AeMOHCTpupaT Har/ieflHO M3/io>KeHOTO no- 
rope, cnefl KoeTO me o6achmm KaK rpynnTe MoraT fla ce ki3no/i3BaT npn 
nporpaMnpaHeTO c pery/i*ipHki M3pa3M Ha .NET. 

HeMMeHyBaHM (aHOHMMHM) rpynn 

KaKTO Bene cnoMeHaxMe, rpynnpaHeTO CTaBa no Haw-ecTecTBeHMfl HanwH - 
npe3 cuMBO^MTe ( m ). Bc*iKa nacr ot Lua6/iOHa, orpafleHa c KptMH cko6m, 
aBTOMaTM^HO ce TpeTupa ot MaiunHaTa Ha pery/iapHMTe M3pa3M KaTO rpyna. 
KoraTO Ta3M rpyna cbBnaflHe c noflHM3 b TeKCTa, MaiunHaTa npoflt/iwaBa fla 
Tbpcw cbBnafleHMfl etc c/ieflBamnfl cmmbo/i, ho 3ana3Ba b naMeTTa CTOMHOCira 
Ha cbBnafleHneTO c rpynaTa. Te3M 3ana3eHM ctomhoctm ce MHfleKCupaT c 
HOMepa, komto ce 3an"b/iBaT b pefla Ha cpeiuaHeTO Ha rpynnTe b Lua6/iOHa. 

Ahohmmhm rpyrm - npMMep 

fla BMflMM eflMH npocT npuMep: 



LLIa6/iOH: A (\w+) = (\w+) ;$ 



HeKa MMaMe eflMH cnncbK ot onunn m TexHMTe ctomhoctm, 3anncaHM KaTO 
peflOBe BtB BMfla "option=vaiue;". EflMH KpaTtK noflo6eH cnncbK Mowe fla 
H3r^e>Kfla HanpuMep TaKa: 



f iltering=anisotropic ; 
details=hi ; 
resolution=1024 ; 
enable shades=l ; 



Ako MCKaMe fla M3B/ieneM flBOMKMTe onunn v\ ctomhoctm, MOweM fla TtpcuM b 
MHoropeflOB pe>KMM c noMOiflTa Ha ropHna M3pa3. Ha BceKM pefl ntpBOTO \w+ 
ifle OTKpue KaTO cbBnafleHne touho TeKCTa Ha option, a btopoto - TeKCTa Ha 
value, ripn TOBa, noHexe CMe nocTaBM/iw Te3M nacrw ot Lua6/iOHa b cko6m, 
cbBnafleHMATa c tax me 6"bflaT 3ana3eHM b naMeTTa - ntpBaTa nofl HOMep 1, a 
BTopaTa - nofl HOMep 2. nofl HOMep ce 3ana3Ba cbBnafleHneTO c ue/in*i 
Lua6/iOH. Ha Kpaa Ha pefla MaiunHaTa me cnpe fla Tbpcn, 3aiuoTO CMe 
HaMepn^n cbBnafleHne. B to3m MOMeHT Tpa6Ba fla i/i3B/ieneM cbBnafleHi/isiTa, 
komto CMe no/iynw/iki b rpynnTe, 3aiflOTO KoraTO noncKaMe hobo TbpceHe, 
CTOMHOCTMTe mm me ce npe3anniuaT ot HOBMTe cbBnafleHna. 

ToBa e Ba>KHO fla ce 3anoMHM - CTOMHOcrra, npuxBaHaTa ot rpynaTa, e caMO 
Ta3M ot nocneflHOTO cbBnafleHne v\ th npe3anncBa bcmukm npeflniuHM no/iy- 
4eHM ctomhoctm. C/ieflHMAT npwMep fleMOHCTpupa TOBa: 

TeKCT: 6npa 
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LUa6/iOH: ([p6na]) + 

3ana3eHa b rpynaTa ctomhoct: a 

LUa6/iOH: ([p6na]+) 

3ana3eHa b rpynaTa ctomhoct: 6npa 



TyK m b ABaTa cny^an + e "/iaKOM" v\ cbBnafleHneTO c Lua6/iOHa e \\env\s\T hm3. 
B iTbpBkia c/iynai/i TOBa 03HanaBa ^eTupn irbTki p,a ce HaMepn cbBnaAeHne c 
nacrra b rpynaTa, 3aiuoTO n/iiocbT ce OTHaca kbm Hea. Ot tax caMO nocnep,- 
HaTa ctomhoct ("a") ocraBa 3ana3eHa. Bbb btopma c/iynafi rpynaTa orpa>KAa 
Lua6/iOHa v\ 3ana3Ba ua/ioto cbBnaAeHMe. 

MMeHyBaHM rpynn 

CnHTaKCMCbT Ha pery^apHMTe M3pa3M b .NET hm AaBa b"B3mo>khoct p,a c/iaraMe 
m MMeHa Ha rpynnTe, komto AecpMHupaMe. ToBa npnAaBa no-Ao6"bp bma Ha 
pery^apHMfl M3pa3 v\ o6oco6*iBa no-Ao6pe M3no/i3BaHMTe rpynn KaTO novv\- 
4ecKM ua/ioctm, 3aiuoTO CTaBa flCHO KaKBa e ue/iTa mm. 

MMeHyBaHMTe rpynn ce AecpnHnpaT noAo6HO Ha HenMeHyBaHMTe, ho cnep, 
OTBapamaTa CKo6a Tpa6Ba p,a HanniueM v\ MMeTO Ha rpynaTa no cnep,uv\s\ 

HaHMH: (?<name>regular_expression) M/1M (? ' name ' regular_expression) . 

Me>KAy ABaTa BapnaHTa HAMa pa3/iMKa - MO>xe p,a ce M3no/i3BaT ioto B3anMO- 
3aMeHaeMM. ritpBHAT e no-yao6eH 3a HM30Be, 3aiuoTO TaM Tpa6Ba p,a ce 
escape-BaT KaBMUKMTe, aoioto btopmat Mowe p,a e ot no/i3a npn ASP TaroBe, 
KtAeTO c^yneHMTe cko6m MMaT cneuMa/iHO 3HaneHkie. J\a o6"bpHeM BHMMaHne, 
ne TyK He MO>xe p,a CTaHe o6"bpKBaHe c MeTacMMBO/ia ? 3a v\nv\ 1 noBTope- 
HMfl, 3aiuoTO tom Tpa6Ba p,a ctom cnep, saj\v\p,eu 3a pery/iapHMfl M3pa3 cmmbo/i 
m/im KOHCTpyKunfl, a OTBapaiuaTa CKo6a He e TaKaBa. 

3a flCHOTa, p,a npoMeHMM ropHna Lua6/iOH KaTO Ao6aBMM MMeHa Ha rpynnTe: 



LUa6/lOH: A (?<option>\w+) = (?<value>\w+) ;$ 



no T03M Ha^MH CMe AecpMHMpa/iM rpynnTe option v\ value v\ MOxeM p,a aoc- 
TtnBaMe 3ana3eHMTe ot tax cbBnaAeHna no MMe, KoeTO onpocTABa ziorMKaTa 
Ha nporpaMaTa v\ neTMMOcrra Ha KOAa. 

HoMepnpaHe Ha rpyniue 

MMeHyBaHMTe rpynn cbu\o ce HOMepnpaT 3aeAHO c HenMeHyBaHMTe, BtnpeKM 
ne MMaT m MMe. ripn TOBa MaujMHaTa Ha pery/iapHMTe M3pa3n cnep,Ba cneAHOTO 
npaBM/io: noApeA ce HOMepnpaT ntpBO HenMeHyBaHMTe rpynn no peAa Ha 
cpeiuaHeTO mm b M3pa3a ot/iabo HaAflCHO, a c/ieA TOBa v\ MMeHyBaHMTe - naK 
ot/iabo HaA^CHO. ToBa noBeAeHMe e xapaKTepHO caMO 3a .NET m He Ba>KM 3a 
ApyrM n^aTCpopMM m e3MUM, komto no3BO/i*iBaT pa6oTa c pery/i*ipHM M3pa3M 
(npM tax bcm^km rpynM ce HOMepMpaT b peAa Ha cpeiuaHe). 



T/iaBa 10. Pery/uipHM M3pa3n 455 

HanpuMep b M3pa3a " (\w+)_(?<groupi>\d+)_(\s+) " rpynaTa (\w+) me 
no/iynw HOMep 1, rpynaTa (\s+) - HOMep 2, a (\d+) me MMa HOMep 3 h me 
Mowe cbiuo fla ce flocrbriBa c MMeTO groupi. ToBa noHsiKora e o6"bpKBaiuo v\ 
Tpa6Ba fla ce BHMMaBa. no bbsmokhoct e ,qo6pe fla ce w3no/i3BaT v\nv\ caMO 
MMeHyBaHM, v\nv\ caMO HenMeHyBaHM rpynn. Pa36npa ce, aKO MMa rpynn, 
komto M3no^3BaMe caMO 3a fla npw/iaraMe MeTacuMBO/in ki>m nacT ot Lua6/iOHa 
HaBeflH"b>K, HflMa CMMCb/i fla mm cnaraMe MMeHa, 3aiuoTO TOBa 3aTpyflHHBa 
^eTeHeTO Ha KOfla. TaM MO>KeM fla M3no/i3BaMe cneuwa/maTa KOHcrpyKui/m 3a 
rpyna, koato He 3ana3Ba cbBnafleHne. 3a Hea me crane flyMa no-KbCHO b 
TeMaTa. 

Ti>pceHe c rpynw b .NET 

BpeMe e fla bmamm iok MOxeM ziecHO fla ce B"b3no/i3BaMe ot B"b3MO>KHOCTMTe 
Ha rpynnpaHeTO b .NET v\ fla w3B/innaMe MHCpopMaunflTa, 3ana3eHa b rpynnTe. 

K/iacoBeTe Group n GroupCollection 

B npoCTpaHCTBOTO OT MMeHa System. Text. RegularExpressions rpynklTe ce 

npeflcraBflT c K/iaca Group. To3m K/iac e flocTa noflo6eH no cpyHKuwoHa/iHOcr 
Ha K/iaca Match - i/i flBeTe npeflcraBAT hm3, komto npn TbpceHeTO ce e OKa3a/i 
cbBnafleHkie c Lua6/iOHa, caMO ne Match na3M cbBnafleHneTO c ue/iwyi pery/ia- 
peH M3pa3, a Group na3M ctBnafleHneTO c hakoa nacr ot Lua6/iOHa, koato e 
flecpMHkipaHa ioto rpyna. 

noflo6HO Ha Match, K/iacbT Group npefl/iara CBoi/icTBa, komto onucBaT mhctoto 

Ha CbBnafleHMeTO, CTOMHOCTTa My V\ fl"b/l>KMHaTa My - Index, Value V\ Length. 

Cbomctboto success hm noKa3Ba p,anw cbOTBeTHaTa rpyna e HaMepw/ia 
cbBnafleHne. 

K/iaCbT GroupCollection e npOCTO KO/ieKUMfl OT 06eKTM Ha K/iaca Group. 

KaKTO me bmamm cnep, Ma/iKO, o6mkhob6ho to3m K/iac i/i3no/i3BaMe 3a flocrbn 
flo KO/ieKui/m ot BCM4KM rpynw, flecpMHupaHM b flafleH pery/iapeH M3pa3. 
CBOMCTBaTa m MeTOflMTe Ha GroupCollection ca noflo6HM Ha Te3M Ha 
Matchcoiiection m Ha noBeneTO KO/ieKUMM b .NET. 

KaK M3B/iMHaMe MHc|3opMaMMqTa ot rpyriMTe? 

KaKTO Bene 3HaeM, c/iefl bchko TtpceHe c pery/iapeH M3pa3, no/iynaBaMe 
o6eKT ot K/iaca Match, komto onucBa cbBnafleHneTO. 3a fla npoBepuM 3ana3e- 
HMTe b rpynnTe cbBnafleHna, i/i3no/i3BaMe cbomctboto Groups Ha K/iaca Match. 

TOBa CBOMCTBO MMa CTOMHOCT OT TMn GroupCollection M HM npeflOCTaBfl T04HO 

Te3M cbBnafleHkia. C/ieflHkmT npuMep noKa3Ba KaK fla ki3B/iwnaMe MHCpopMaun- 
ATa ot rpynnTe: 



static void Main ( ) 

{ 

Regex regex = new Regex ( @" A ( \w+) = ( \w+) ; $ " ) ; 
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string text = "f iltering=anisotropic; " ; 
Match match = regex .Match (text ) ; 

while (match . Success ) 

{ 

Console .Write ( "\n\n" ) ; 
Console . WriteLine ( 

"CtBnafleHHe: \"{0}\" - Hayajio {1}, HtJiacMHa {2}", 
match, match. Index, match . Length) ; 

Console .WriteLine ( "Bpoii rpynw : " + match . Groups . Count ) ; 
for (int i=0; i<match . Groups . Count; i++) 

{ 

Console .WriteLine ( 

"Tpyna HOMep {0}, MMe \"{1}\"", 

i, regex . GroupNameFromNumber (i )) ; 
Console .WriteLine ( 

"\tCTOMHOCT: \"{0}\", 3anoiBa Ha {1}", 

match . Groups [i] .Value, match . Groups [i] . Index) ; 

} 

match = match . NextMatch () ; 

} 
} 

/* Output: 

CwnafleHne: "f iltering=anisotropic; " - Hayajio 0, fltJiacwHa 22 

Bpoii rpynw : 3 

Tpyna HOMep 0, MMe "0" 

Ctomhoct: "f iltering=anisotropic; " , 3anoiBa Ha 
Tpyna HOMep 1, MMe "HacTpoMKa" 

Ctomhoct: "filtering", 3anoiBa Ha 
Tpyna HOMep 2, MMe "ctomhoct" 

Ctomhoct: "anisotropic", 3anoiBa Ha 10 
*/ 



Ot npuMepa ce BM>Kfla TOBa, 3a KoeTO roBopuxMe no-paHO - ne nofl rpyna c 
HOMep ce na3M ua/ioto cbBnafleHne. BctiuHOCT K/iacbT Match Hac/ieflflBa 

Group M pea/lHO match . Groups [ ] e caMMflT 06eKT match. 

3a6e^e>KeTe CbLUO ynOTpe6aTa Ha MeTOfla GroupNameFromNumber (int) Ha 

K/iaca Regex. To3M MeTOfl He e craTwueH v\ MO>Ke p,a ce M3no/i3Ba caMO 3a 
o6eKT-iua6^0H. Bptiua MMe Ha rpyna no flaAeH HOMep (cnoMHeTe cm KaK ce 

HOMepMpaT rpynMTe B M3pa3a!). AHa/lOTMUHMflT MeTOfl GroupNumberFromName ( 

string) n"bK hm p,aBa HOMepa Ha rpyna c flaAeHO MMe b M3pa3a, CTMra p,a MMa 
TaKaBa (m -1 b npoTMBeH cnynai/i). 
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MMeHyBaHe w HOMepnpaHe 



MMeHyBaHMTe rpynn MO>KeM p,a flocrbriBaMe m npe3 MMeTO mm, HanpuMep 

match. Groups ["option"] M/1M match. Groups [ "value" ] . CaMMTe MMeHa Ha 

rpynnTe MOxeM p,a no/iynMM HaBeAHtx c MeTOAa GetGroupNames o . HoMepa- 

Ta, Ha KOMTO Te OTrOBapflT CbOTBeTHO, Ce BptluaT ITbK OT GetGroupNumbers ( ) . 

M flBaTa MeTOfla H^MaT craTMUHM BapnaHTM v\ BptiuaT MacuBM. C TaxHa noMOiu 
MO>KeM p,a cm npunoMHMM Ha^MHa Ha HOMepnpaHe Ha rpynnTe - ntpBO aHO- 
HMMHMTe, nocne MMeHyBaHMTe: 



static void Main ( ) 

{ 

Regex regex = new Regex ( 

@"npwMep ( (\w+) \s (?<named>[pyr] +) (nw) ) *") ; 
string text = "IlpMMep c rpynw"; 
Match match=regex .Match (text ) ; 
Console .Write ( "\nMMeHa Ha rpynw : "); 
foreach (string name in regex . GetGroupNames () ) 

{ 

Console. Write ("{ 0} <::> ", name); 

} 

Console. Write ("\n") ; 

Console .WriteLine ( "HoMepa Ha rpynw : " ) ; 

foreach (int number in regex . GetGroupNumbers () ) 

{ 

Console. WriteLine ("{ 0} - {1} - {2}", number, 
regex . GroupNameFromNumber (number ) , 
match . Groups [number] .Value); 
} 
} 
/* Output: 

MMeHa Ha rpynw : <::> 1 <::> 2 <::> 3 <::> named <: :> 
HoMepa Ha rpynw : 

- - IlpMMep c rpynw 

1 - 1 - c rpynw 

2 - 2 - c 

3 - 3 - nn 

4 - named - rpy 
*/ 



TyK MMeHyBaHaTa rpyna e AecpMHMpaHa npeAM rpynaTa (nw), ho noHe>Ke (nw) 
e aHOHMMHa, ta no/iynaBa no-Ma/i"bK HOMep. Ahohmmhmt6 b npMMepa ce 
Hape>KflaT no pefla Ha OTBapaiuMTe cko6m. 

napcBaHe Ha nor - npiiMep 

IHe pa3MeflaMe flBa no-npaKTMnecKM npMMepa 3a AeMOHcrpauMsi Ha M3B/iMna- 
HeTO Ha pa3^M4HM ^acTM MHCpopMauMfl ot TeKCTa c noMOurra Ha rpyrm. ritp- 
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BMAT npuMep e 3a napcBaHe Ha noTpe6kiTe/iCKki /ior, b komto MMaMe flaHHM b 
c^eflHMfl cpopMaT: 



<HHe Ha noTpe6MTeji> <IP anpec> <BpeMe b CMCTeMaTa> 



McKaMe j\a M3B/ieneM v\ M3BeAeM Ta3M MHCpopMauna b Ma/iKO no-yAo6eH bma. 
3a ue/ua me M3no/i3BaMe Lua6/iOH c rpynn. Eto v\ \\env\s\T koa: 



s 

{ 


tatic void Main ( 


) 










string text = " 


gosho 


62.44.18.124 


02:44:50\n" 


+ 






"root 


193.168.22.18 


22:12:38\n" 


+ 






"nakov 


217.9.231.126 00:07:24"; 








string pattern 


= @" c 


<name>\S+) \s + 


" + 










@" C 


<ip>([0-9] {1, 


3}\.) {3} [0-9] {1, 


3})\s+" + 






@" c 


<time> ( [0-9] 4 


:) {2} [0-9]+) 


ii . 






MatchCollection mate 


les = Regex .Matches (text, 


pattern) ; 




foreach (Match 

{ 

Console .Writ 


match 


in matches) 










eLine ( 


"name={ 0, -8 } 


ip={l,-16} t 


ime= 


{2}", 




match . Groups 


[ "name 


" ] , match . Gro 


ups [ "ip" ] , 






} 


match . Groups 
} 


["time 


" ] ) ; 









Pery/iapi-iMflT M3pa3 TyK He e cbBceM M3nnnaH, ho Btpiun pa6oTa 3a npuMepa. 
B pe3y/iTaT Ha M3n"b/iHeHneTO no/iynaBaMe MCKaHMTe ashhh, noApeAeHM Ta6- 

/ll/IHHO: 



C WINDOWS yite m 3 2Vc md .exe 



_ n x 



Inane =gosho 
nane=root 
name=nal<ov 



ip=62.44.18.124 

ip=193.168.22.18 

ip=217.9.23i.i26 



tine =02: 44: 50 
tine =22: 12: 38 
tine =00: 07: 24 



HE 



|/l3BJiMHaHe Ha xnnepBpi>3KM b HTML AOKVMeHT - 
npMMep 

C noMOiuTa Ha rpynnTe MOxeM p,a pa3UJnpnM Haujua npuMep 3a TaroBeTe 3a 
xnnepBpt3KM, TaKa ne p,a He i/i3B/iwnaMe ue/ikm Tar, a caMO TeKCTa My v\ aApe- 
ca, KtM komto Bp"b3KaTa conn. 3a ue/ua M3n"b/iHflBaMe cneAHkue crbnKki. 

1. OTBapyiMe VS.NET v\ cb3AaBaMe hob KOH30/ieH npoeKT. 

2. flo6aBflMe Bp"b3Ka KbM System. Text. RegularExpressions B K/iay3MTe 

3a npocrpaHCTBaTa ot MMeHa v\ B"bBe>KAaMe cneAHkifl koa b r/iaBHaTa 
cpyHKUna: 



static void Main i 



T/iaBa 10. Pery/uipHM M3pa3M 



459 



string text = @"<html> This is a hyperlink: 
<a href=" "j avascript :' window. close ()'" ">close the window</a> 
<br> ... and one more link: <a target=" "_blank" " 
href=/main . aspx class= ' link ' > <b>main page</b> </a> 
< a href = ' http : //www. nakov. com' Ximg src= ' logo . gif ' >Nakov ' s 
home site < /a >"; 

string hrefPattern = @"<\s*a\s [ A >] *?\bhref \s*=\s* " + 
@" ( ' (?<url>[ A ']*)'|"" (?<url>[ A ""] *)""[" + 
@" (?<url>\S*) ) [ A >] *>" + 
@" (?<linktext>( . | \s) *? ) <\s*/a\s*>" ; 

Match match = Regex .Match (text, hrefPattern); 

int i=l; 

while (match . Success ) 

{ 

Console .WriteLine ( "Bpt3Ka {0}, 3anoiBa ot no3HUHH {1}"? 

i, match . Index) ; 
string linktext = match . Groups [ "linktext" ] .Value; 
Console .WriteLine ( "TeKCT={ } " , linktext) ; 
string url = match . Groups [ "url" ] .Value; 
Console .WriteLine ( "aapec=( } " , url ) ; 
Console .WriteLine ( ) ; 
i++; 
match = match . NextMatch () ; 



3. CrapTwpaMe nporpaMaTa v\ no/iynaBaMe cneRHwn pe3y/uaT: 



cC C:\WlNDOWSlSystem32Vcmd.exe 



EptsKa 1, sanoHBa ot no3HUHn 32 
rreKCT=close the window 
pnpec=jauasci*ipt : J window.closeO J 

Bpb3Ka 2, sanoHBa ot nosHUHn 123 
[TeKCT= <b>nain page</b> 
anpec =/nain . aspx 

Bpt>3Ka 3, aanoMBa ot nosHiiHn 204 
TeKCT=<ing src=' logo .gif >Nakow J i 

hone site 
anpec =http: //www. nakou .con 



_ □ X 



I 



Pa6oTa c o6paTHM npenpaTKM 

CTuraMe v\ p,o no-MHTepecHMTe bbsmokhoctm, komto rpynnpaHeTO npeA-nara - 
M3no^3BaHeTO Ha o6paTHM npenpaTKM b pery/iapi-ii/m M3pa3. Hpe3 tax MOxeM 
fla M3no^3BaMe 3ana3eHOTO b rpynnTe KaTO nacr ot ocrarbKa ot Lua6/iOHa. 
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KaKTO Bene cnoMeinaxMe, TOBa e oco6ei-io no/ie3HO, aKO MCKaMe HAKaKBa nacr 
ot TeKCTa fla ce noBTapa, ho He 3HaeM touho KaKBa e ta. B TeKCTa Ha 
uja6/iOHa o6paTHMTe npenpaTKM ce o6o3HanaBaT c kohctpykumm ot Bi/ifla \x, 
KtAeTO x e HOMeptT Ha HenMeHyBaHaTa rpyna. B npuMepa c HacrpoMKi/ue v\ 
CTOMHOCTMTe CTOMHOCTTa Ha option MOxeM fla M3no^3BaMe b pery/iapHkifl 
M3pa3, KaTO HanniueM \i: 



LLIa6/iOH: A (\w+) = (\l\w+) ;$ 

TeKCT: 

f iltering=anisotropic ; 

details=hi ; 

background=background- image ; 

resolution=1024 ; 

CbBnafleHMe : background=background_image ; 

Tpyna 0: background=background_image ; (Ufl/IOTO CbBnafleHMe) 

Tpyna 1: background 

fpyna 2: background_image 



3a pa3/iMKa ot crapwfl npuMep, TyK nocraBAMe yc/iOBMe BTopaTa rpyna fla 
Ttpcn CbBnafleHMe, 3anonBamo c noflHM3a, komto e Bene 3ana3eH b ntpBaTa. 
3aTOBa CbBnafleHMe MMa naK Ha TpeTna pefl, KbfleTO Hana/iOTO Ha value b 
ABOMKaTa e MMeHHO cbfltpwamoTO ce b naoTa option. 

Pa36npa ce o6paTHa npenpaTKa He MOxeM fla M3no/i3BaMe b rpynaTa, koato a 
flecpMHupa, T.e. He Moxe fla MMaMe HanpuMep "\d(\w+\i)$" KaTO pery/iapeH 
M3pa3. ToBa npeflM3BMKBa HeycneujHO CbBnafleHMe bbb BceKM TeKCT. B nacr- 
hoct, MeTacuMBO^tT \o He MO>Ke fla ce M3no/i3Ba HMKbfle b M3pa3a KaTO 
o6paTHa npenpaTKa. 

He MOxeM cbiuo fla M3no/i3BaMe hmto CKo6nTe 3a rpynnpaHe, hmto o6paTHM 
npenpaTKM Bvrpe b K/iac ot cmmbo/im c KBaflpaTHM cko6m. TaM Te ry6*iT 
cneuna^HOTO cm 3HaneHwe v\ CTaBaT ziMTepa/iM, KaTO KOHcrpyKUMATa \x Moxe 
fla 03Ha4aBa ocMwueH ASCII koa, KaKTO Bene BMflaxMe b nacrra 3a escaping. 

06paTHM npenpaTKM kt>m MMeHyBaHM rpynn 

B TeKCTa Ha peryn*ipHMfl M3pa3 o6paTHa npenpaTKa kbm MMeHyBaHa rpyna 

CTaBa npe3 KOHCTpyKUMflTa \k<name> M/1M \k'name' : 



LUa6/10H: A (?<option>\w+)=(?<value>\k<option>\w+) ; $ 
e eKBMBa/ieHTHO Ha: A (?<option>\w+) = (?<value>\l\w+) ;$ 



KaKTO cm cnoMHAMe, rpynaTa option e m rpyna HOMep 1, eTO 3aiuo flBaTa 
3annca ca eKBMBa/ieHTHM. B"b3MO>KHO e fla M3no/i3BaMe v\ caMO \<option> 
BMecTO \k<option>. Cbc c^eflHMfl npuMep me TtpcuM b fleK/iapauMM Ha noT- 
pe6nTe^CKM MMeHa v\ ctOTBeTHM napo/iM v\ me M3B/ieneM bcmukm peflOBe, npn 
komto MMeTO m napo/iaTa cbBnaflaT: 
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string text = 

"gosho &boza!!36\n" + 

"pesho pesho\n" + 

"ivo kaka*mara\n" + 

"kaka #k@k@22\n" + 

"test test"; 
string pattern = @" A ( ?<user>\S + ) \s+ ( \<user>) $ " ; 
MatchCollection matches = 

Regex .Matches (text, pattern, RegexOptions .Multiline) 
foreach (Match match in matches) 

{ 

Console .Write ("{ } ", match . Groups [ "user" ]) ; 

} 

// Output: pesho test 



ll3B/iiiHaHe Ha HTML TaroBe ot AOKyMeHT - npiiMep 

C noMOiuTa Ha o6paTHMTe npenpaTKM Bene MO>KeM fla ycbBtpweHCTBaMe no- 
cepno3HO Haiunfl npi/iMep c TaroBeTe 3a xnnepBp"b3KM. To3m nvr me m3b/im- 
naMe MHCpopMaunfl 3a bcmukm HTML TaroBe, komto cpeiuHeM b flOKyMeHTa. 

TOBa ca nOflHM30Be OT Bklfla: <tag attrl attr2 ... attrN>text</tag>. 3a 

ue/ua me ki3no/i3BaMe c/ieflHi/m M3pa3: 



<\s* (?<tag>[A-Za-z] \w*) (?<attributes>[ A >] *) >(?<text>. *?)</\l> 



P,a pa3r/ieflaMe to3m Lua6/iOH BHkiMaTe/iHO, 3a fla pa36epeM 3aiuo tom M3n"b/i- 
HflBa nocTaBeHaTa 3a,qana: 



LUa6/iOH: <\s* 

KoMeHTap: 3anonBaMe etc cwMBO/ia "<" v\ npeMMHaBa npe3 npa3HOTO npocT- 

paHCTBO c/iefl Hero (aKO MMa). 

LUa6/lOH: (?<tag>[A-Za-z]\w*) 

KoMeHTap: TyK onaKBaMe fla HaMepuM Ba/iwfleH HTML Tar. Hmto eflMH TaKbB 
Tar He 3anonBa c uncppn, eTO 3aiuo 3afl"b/i>KaBaMe ntpBMflT ci/imbo/i fla e 
6yKBa, cnep, KoeTO c/ieflBaT eflMH v\nv\ noBene word characters. TaKa HaMe- 
peHOTO MMe Ha Tar 3ana3BaMe b rpynaTa tag. 

LUa6/lOH: (?<attributes>[ A >]*) > 

KoMeHTap: Tbfi KaTO * ot npeflnujHaTa nacr e "/iaKOM", to TyK 3anonBaMe ot 
rpaHnuaTa Ha HOBa flyMa. OT6e/ifl3a/iw CMe npoi/i3BO/ieH 6pow cmmbo/im, 
pa3^M4HM ot >, komto hm flaBaT noflHM3a c aTpw6yTi/iTe Ha Tara - 3ana3BaMe 
vv\ b rpyna attributes. C/ieflBa v\ 3aTBapaiuaTa CKo6a >. 

LLIa6/iOH: (?<text>.*?) 

KoMeHTap: Me>Kfly OTBapfliunfl v\ 3aTBapflmi/m Tar mm a npon3BO/ieH TeKCT, 

komto me na3MM b rpynaTa text. ripaBMM 3Be3fli/mKaTa "M"bp3e/ikiBa", 3a fla 
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He y/iOBi/i ue/ii/m hm3 ao Kpaa. 

LUa6/iOH: </\l> 

KoMeHTap: 3aTBapflmi/mT Tar e ctiunflT KaTO OTBapfliunfl, caMO ne npeflki 
MMeTO My MMa cwMBO/ia /. Hue 3ana3MXMe MMeTO b rpynaTa tag, koato e 
cbmo c HOMep 1. C/ieflOBaTe/iHO \i me HaKapa MawkmaTa Ha pery/iapHi/iTe 
M3pa3M fla Ttpcn 3a tohho TOBa MMe m me CMe curypHM, ne CMe HaMepn^n 
npaBM^HMfl 3aTBapaiu Tar. TyK MO>KeM fla M3no/i3BaMe v\ KOHcrpyKuwflTa 
</\s*\i\s*>, 3a fla y/iaBAMe v\ TaroBe c npa3HM MecTa BtTpe. 



HeKa cera cbcraBMM hob npoeKT v\ BtBefleM KOfla, komto o6pa6oTBa to3m 
pery/iapeH M3pa3: 



using System; 

using System. Text . RegularExpressions; 

class TagMatch 

{ 

static void Main ( ) 

{ 

string text = "<html><body>" + 

"<p align=' center' Xfont size=+l>Title</f ontx/p>" 
"<p align=' justify ' >Text and" + 
"<a href='main.htm'>link</a></p>" + 
"</bodyX/html>"; 
string tagPattern = @"<\s* ( ?<tag> [A-Za-z] \w* ) " + 

@" (?<attributes>[ A >] *) > ( ?<text> . *? ) </\l>" ; 
Regex regex = new Regex (tagPattern) ; 
RecursiveMatch ( regex, text, 0, 0, ) ; 
} 

static void RecursiveMatch (Regex aRegex, string aText, 
int aTagNumber, int aParentNumber, int aStartlndex) 



{ 



MatchCollection matches = aRegex .Matches (aText ) ; 
string outerTaglnfo = ""; 
if (aParentNumber != 0) 

{ 

outerTaglnfo = " (BJioaceH b Tar " + aParentNumber + ") 

} 

foreach (Match match in matches) 

{ 

aTagNumber++; 

Console .WriteLine ( "\nTar {0}{1}, 3anoiBa ot " + 
"no3HUMH {2}", aTagNumber, outerTaglnfo, 
match . Index+aStartlndex) ; 
string tag = match . Groups [ "tag" ] .Value; 
Console .WriteLine ( "Tar={ } " , tag) ; 
string attributes = match . Groups [ "attributes" ] .Value; 
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Console . WriteLine ( "aTpn6yTM={ } " , attributes ) ; 
string tagtext = match . Groups [ "text" ] .Value; 
Console .WriteLine ( "TeKCT={ } " , tagtext) ; 

RecursiveMatch (aRegex, tagtext, aTagNumber, aTagNumber, 
match . Groups [ "text" ] . Index+aStartlndex) ; 



} 



Ha/iara ce p,a M3no/i3BaMe peKypcuBHO TbpceHe c pery/iapi-m M3pa3M 3apaAM 
npaBM/iOTO "bcako cneflBamo TbpceHe 3anonBa ot Kpaa Ha c/ieflBaiuoTo". Ako 
He M3no^3BaMe peKypcua, MO>KeM p,a xBaHeM eAMHcmeHO TaroBeTe, komto He 
ca B^oxeHM b Apyrn TaroBe. Eto 3aiuo 3a BceKM HaMepeH Tar TbpcuM othobo 
peKypcuBHO b TeKCTa, orpafleH ot OTBapamaTa n 3aTBapaiuaTa My nacr, 3a p,a 
OTKpneM B^o>KeHM TaroBe. IHapaMeTpnTe Ha peKypcuBHaTa cpyHKuna ca hm 
Hy>KHM, 3a p,a M3BeAeM npaBM/iHO MHCpopMauM*rra. Pe3y/iTaTbT ot i/i3n"b/iHeHM- 
eTO Ha nporpaMaTa e c/ieflHkisiT: 



EHU 



~ C:\WlNDOWSVSystem32Vcmd.exe 



Tar 1 , 3anoiBa ot no3uiiHfi 

Tar=litnl 

aTpH6yTH= 

freKCT=<bodipXp aligns' center 1 ><f ont sise=+i>Title</f ontX/pXp alig 

tttt and <a href =' nain .htm' >link</aX/pX/body> 

Tar 2 (e/ioweH b Tar i>, sanoiBa ot nosHUHH G 
Tar=body 

aTpH6HTH= 

rreKCT=<p align=' center' Xf ont size=+i>Title</f ontX/pXp align='jus 
<a href = ' main .htm' >link</aX/p> 

Tar 3 (B/ioweH b Tar 2>, sano^ea ot no3Huun 12 

Tar=p 

bitph6hth= align= J center' 

TeKCT=<font size=+l>Title</f ont> 

Tar 4 Cs/ioweH b Tar 3>, aanoMBa ot no3HUnn 30 



Pa6oTa c Captures 



K/iaC0BeTe Capture M CaptureCollection HM ASBaT B"b3MO>KHOCT f\a npOBepfl- 

BaMe CTOMHOCTMTe Ha BCM4KM cbBnafleHMfl, npe3 komto HAKOfl rpyna b pery- 
^apHMfl M3pa3 e MMHa/ia b npoueca Ha TbpceHe. J\a cm npMnoMHM, ne ctom- 
HOCTTa, koato ce 3ana3Ba b rpynaTa HaKpaa, e nocneAHOTO cbBnaAeHMe Ha 
rpynaTa. ToBa e ot 3HaneHMe HanpMMep 3a rpynM, cnefl komto ctom ko/im- 
^ecTBeH MeTacMMBO/i 3a noBTopeHMa - TaM b rpynaTa me ce 3ana3M caMO 
CTOMHOCTTa Ha nocneAHOTO noBTopeHMe Ha Lua6/iOHa, ho He m Ha npeAHMTe. 

K/iaCbT Capture e nOfl06eH Ha K/iaca Group M K/iaca Match M BCblUHOCT Te ca 

HeroBM Hac^eAHMUM. Tom npeAcraBsi CbBnaAeHMe, no/iyneHO c rpyna b wa6- 
nona, ho He 3aA"b^>KMTe^HO noc/ieAHOTO, a KoeTO m p,a e. CraHAapTHMTe Bene 

CBOMCTBa Value, Index M Length C/iy>KaT 3a OnMCBaHe Ha CbBnaAeHMeTO. 
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K/iacbT capture cbmo HflMa KOHCTpyKTop. 06eKTM ot to3m K/iac no/iynaBaMe 
ioto MTepupaMe KO/ieKuwyiTa ot Tun capturecoiiection, koato ce no/iynaBa 

KaTO CTOMHOCT Ha CBOMCTBOTO Captures Ha K/iaca Group M K/iaca Match. 

C/ieflHkiflT npuMep fleMOHCTpupa ynoTpe6aTa Ha captures: 



string text = "6wpa"; 

string pattern = @" ( [p6wa] ) +" ; 

Match match = Regex .Match (text, pattern); 

while (match . Success ) 

{ 

Console . WriteLine ( 

"\nCi)BnafleHMe: \"{0}\" - Hayajio {1}, 
match, match . Index, match . Length) ; 
for (int i=0; i<match . Groups . Count; i++) 



fltJiaewHa { 2 } " , 



{ 



Console .WriteLine ( 

'Tpyna HOMep {0}, Ctohhoct: \"{1}\", 3anoiBa Ha {2}", 
i, match . Groups [i] .Value, match . Groups [i] . Index) ; 

CaptureCollection cc=match . Groups [i] .Captures; 

for (int j=0; j<cc . Count; j ++) 

{ 



Console .WriteLine ( "\tCapture { } : 
" Ha {2}",j, cc[j]. Value, cc[j; 



\"{1}\", 
. Index) ; 



3anoiBa 



} 
match 



match . NextMatch i 



} 

/* Output: 

C'bBnafleHMe : "6wpa" - Hayajio 0, fltJiacwHa 4 
Tpyna HOMep 0, Ctohhoct: "6npa", 3anoiBa Ha 

Capture 0: "6npa", 3anoiBa Ha 
Tpyna HOMep 1, Ctohhoct: "a", 3anoiBa Ha 3 
Capture 0: "6", 3anoiBa Ha 
'h", 3anoiBa Ha 1 



Capture 1 
Capture 2 
Capture 3 



3anoiBa Ha 3 



V 



ToBa e npi/iMepvr, komto Bene pa3r/ieAaxMe npn onucaHneTO Ha rpynnTe, 
KtfleTO OT6e/i*i3axMe, ne b rpynaTa ce 3ana3Ba caMO nocnep,Hv\f\j cbBnaflaiu c 
uja6/iOHa hm3. BcbiuHOCT, noHexe K/iacbT Group HacneAflBa capture, a b 
rpynaTa ce na3M MMeHHO nocneAHi/iAT y/iOBeH hm3, Ha npaKTMKa o6p"biueHneTO 

match . Groups [ i ] . Captures [match. Groups [i] . Captures . Count-1] HM flaBa 

caMMfl o6eKT match. Groups [i] . 3a Hy/ieBaTa rpyna, TOBa cbBnaAa v\ etc 

caMOTO match. 
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Ba/iMAauiifl c pery/inpHM M3pa3M 

Ba^MAaunflTa Ha noTpe6MTe/iCKM bxoa e ep,no ot Hafi-necrMTe npn^OKeHMa Ha 
pery^apHMTe M3pa3n b npaKTMKaTa. Ot r/ieAHa touio Ha curypHOCTTa BceKM 
hm3, no/iyneH cnep, bxoa ot noTpe6nTe/ifl, e onaceH. Tom Mowe p,a He OTroBapa 
Ha o^aKBaHMTe ot o6pa6oTBaiuaTa nporpaMa ycnoBv\f\, p,a He e b cbiuna cpop- 
MaT v\nv\ p,a HaABMiuaBa MaKCMMa/iHO AonycTMMMfl pa3Mep v\ t.h. - TOBa ca 
npo6/ieMM, komto MoraT p,a AOBeAaT ao HenpeABMAMMM AeMCTBua Ha nporpa- 
MaTa, rpeujHM pe3y/iTaTM, cpuBOBe b CMcreMaTa. B"b3MO>KHO e noTpe6MTe/i- 
CKkiflT bxoa Hapo^HO p,a ce crpeMM p,a nocTMrHe TOBa. Mhoto ycneujHM aTaKM 
cpeiuy MHCpopMaunoHHM cucTeMM, nporpaMM v\nv\ caMTOBe ce A^/iwaT MMeHHO 
Ha HeAOCTaT"b4HO Ba^MAnpaHe Ha noTpe6kiTe/iCKM*i bxoa. 

Pery^apHMTe M3pa3n ca eAHO M3K/uonMTe/iHO yAo6HO cpeACTBO 3a TaKaBa 
Ba^MAaunfl. Te npeAOcraBAT ziecHM 3a M3no/i3BaHe MeTOAM c mhoto B"b3MO>K- 
hoctm 3a pa3^M4HM Lua6/iOHM 3a npoBepKa, KoeTO cnecTABa mhoto nporpa- 
mmctkm TpyA no napcBaHe, npoBepaBaHe v\ o6pa6oTBaHe Ha noTpe6MTe/iCKM*i 
bxoa. 

BMflOBe Bd/iMAaMMq 

06nKHOBeHO ce M3no/i3BaT ABa ochobhm noAxoAa npn Ba/iMAauM*rra Ha AaHHM. 
Eamhmat noAxoA e HeraTMBeH - Tbpcn ce 3a HenoAxoA^iun e/ieMeHTM ot 
AaHHMTe m aKO ce HaMepn pe3y/iTaT, HM3"bT 6nBa OTXBtp/ieH KaTO ueBanv\p,eu. 
flpyrnflT noAxoA e no3MTMBHaTa Ba/iMAauMfl - p,a ce ycraHOBsrr touho yc/io- 
BMATa, Ha komto Tp*i6Ba Aa OTTOBapaT AaHHMTe m Aa ce npoBepM p,anv\ HM3"bT 

TM M3ITb/lHflBa. 

npaKTMKaTa noKa3Ba, ne btopmat tioaxoa AaBa no-Ao6pM pe3y/iTaTM. IIpmum- 
HaTa 3a TOBa e npocTa - 3a nporpaMMcra e TpyAHO Aa npeABMAM bcmukm B"b3- 
mo>khm TMnoBe HeBa/iMAHM AaHHM, komto 6m Morb/i Aa no/iynM. Heiuo noBene, 
necro ce c/iyuBa tom Aa cm mmc/im, ne e TaKa, ho TOBa Aa e caMO cpa/iwMBa 
CMrypHOCT m nporpaMaTa My naK Aa e noAaT/iMBa Ha npo6MB. no3MTMBHMAT 
noAxoA e no-yAo6eH m CMrypeH, 3aiuoTO tom touho onMCBa KaKBO ce onaKBa 
KaTO AaHHM ot o6pa6oTBaiuaTa nporpaMa. 

no/ie3HM cbBeTa 3a easi una lima c pery/iflpim M3pa3M 

C^eAHMTe npocTM npaBM/ia noMaraT npM ntpBMTe onMTM 3a Ba/iMAMpaHe c 
Lua6/iOHM: 

- Ako ce M3no/i3Ba HeraTMBHa Ba/iMAauMfl, npoueAypaTa e noAo6Ha Ha 
o6luoto TbpceHe c pery/iapHM M3pa3M. BHMMaHMe Tpa6Ba Aa ce OTAe/iM 
Ha KOHCTpyMpaHeTO Ha M3pa3a - o6mkhob6ho ce TtpcM 3a eAHa ot 

HflKO/IKO B"b3MO>KHOCTM M Ce M3nO/13BaT K/iaCOBe OT CMMBO/1M M a/lTepHa- 

TMBeH M36op, ho noHAKora npoBepKaTa Moxe Aa e ot pa3/iMneH xapaK- 
Tep. HanpMMep Moxe Aa npoBep^BaMe p,anv\ AaAeH e/ieMeHT ce cpeiua 
noBene ot 5 ntTM nocneAOBaTe/iHO m TOBa Aa ca ueBanv\p,uv\ AaHHM 3a 
nporpaMa, koato onaKBa BceKM e/ieMeHT Aa ce cpeiua HaM-MHoro 4 nvm. 
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- Ako M3no/i3BaMe no3MTMBHa Banwp,auwn, Tpa6Ba fla BHMMaBaMe 3a TOBa 
KaK T04HO me Bnwnnj cmmbo/ii/i ioto *, +, *? v\ t.h. Ha Lua6/iOHa. Oko/io 
Te3M ci/iMBO/iki ce npaBsiT mhoto rpeujKM, 3aiuoTO He BMHarn e ziecHO fla 
ce npeflBMflu b flafleH npuMep KaK ce fltpxn Mawi/maTa 3a pery/iapHkiTe 
M3pa3M, a npn Ba/ikiflauwflTa He MO>KeM fla flonycHeM B"b3MO>KHOCTTa ha- 
kom npuMepfla ce OKawe ki3K/iK>neHi/ie ot i/mane npaBi/i/iHi/m hm Lua6/iOH. 

- ripn no3MTMBHa Ba/ikiflaukisi BMHarn Tpa6Ba fla cnaraMe CkiMBO/ikue A v\ $ 
ctOTBeTHO b Hana/icrro m b Kpaa Ha Lua6/iOHa. ToBa e a6co/iK>THO Heo6- 
xoflMMO, 3aiflOTO b npoTMBeH cnynaM Hue Ba/ikifli/ipaMe HHKaKbB npon3BO- 
/ieH noflHM3 OTflaHHMTe, ho He m ue/iMTe flaHHM. flopn KoraTO Ba/iwflauw- 
yua M3MCKBa HAKaKBO cbBnafleHkie npocro fla npwcbCTBa b HM3a v\ H^Ma 
3Ha4eHne c KaKBO e orpafleHO, Moxe noHe b Hana/icuo fla M3no/i3BaMe 

KOHCTpyKUMfl OT Tkina Ha A .*pattern.*$, OTKO/1KOTO caMO pattern, 

npocro 3a fla 3anoMHMM flo6pe npaBki/iOTO. ToBa i/mane He e mhoto 
flo6pa npaKTMKa, 3aiuoTO ci/iMBO/ii/iTe 3a KO/ii/mecrBO KaTO 3Be3fli/mKaTa 
3a6aBHT o6pa6oTKaTa Ha M3pa3a. 

Ba/iMflauiMq c MeTOfla IsMatch(...) 

Hmiuo He npeni/i Ba/ii/iflaui/mTa fla M3BtpujBaMe KaKTO v\ TtpceHeTO - c MeTOfla 
Match(...) (MeTOfltT Matches (...) o6nKHOBeHO HflMa CMi/icb/i npw Ba^MflaUMfl, 
3aiflOTO Hue npocTO npoBepaBaMe p,anw cbmecrByBa KaKBOTO m fla e cbBna- 
fleHne). rioc/ie MOxeM fla npoBepuM cbomctboto success Ha BtpHaTna o6eKT 
m fla Ba^MflnpaMe v\i\v\ fla OTXBtp/iMM flaHHMTe. BMecTO TOBa MMaMe Bt3MO>K- 
hoct fla M3no^3BaMe v\ MeTOfla isMatch(...) . Tom e aHa/iori/meH Ha MeTOfla 
Match(...), ho BMecTO o6eKT ot Tun Match, Bptifla npocTO 6y/ieB pe3y/iTaT 3a 
ycnewHO v\nv\ HeycneujHO cbBnafleHne. 

BajiMAHii e-mail aapecn - npiiMep 

C/ieflHMAT npuMep noKa3Ba KaK MO>KeM fla npoBepaBaMe no-BHMMaTe/iHO (b 
cpaBHeHne c npuMepa, komto flafloxMe b Hana/iOTO Ha TeMaTa) 3a KopeKTHO 
BtBefleHM e-mail aflpecn. Pa36npa ce, tom cbu\o e cpaBHMTe/iHO npocT v\ He 
OTroBapa Hairb/iHO Ha CTaHflapTa 3a aflpecu (onucaH b MHTepHeT b RFC 822), 
ho e flo6pa ki/uocrpaukifl 3a ue/ikiTe Ha TeMaTa. no-cepno3eH npi/mep, komto 
fla ce M3no/i3Ba v\ b npaKTMKaTa, Moxe fla 6tfle otkpmt b The Code Project 
( http://www.codeproiect.com/csharp/rfc822validator.asp ). 



St 


ring email 


= Console . In . R 


eadLine 


(); 














St 


ring regex 


= @" A ( [a-zA-ZO 


-9 ]+(\ 


. [a-zA 


-ZO 


-9 


\- 


-] ) {0, 


49}) " + 




@"@ ( ( [a-zA 


-Z0-9] [a-zA-ZO- 


9\-] {0, 


49}\.) 


+ " 


+ 












@"[a-zA-Z] {2,4})$"; 


















bool valid = 


Regex. IsMatch ( 


email, 


regex) 














Console . WriteLine (valid) ; 


















// 


Examples of valid emails 


: diadoSkaval 


. com, 


kalitkc 


@duduk . net, 


// 


123 — @usa. 


net, test . testl23@en . 


some-h 


DSt 


.12345 


coir 
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// Examples of invalid emails: .ala.@bala.com, test@-host.com, 
// user@ . test . ru, user@test.ru., alabala@, user@host, 
// Seu.net, test%mail.bg 



Ba/iMflHM no/iOKMTe/iHM Menu Hnc/ia - npuMep 

C^eABaiunflT npuMep noKa3Ba eflHa B"b3M0>KHa npoBepKa 3a TOBa p,anv\ 
BXOflvr, komto CMe no/iynw/iw npeflcraB/iflBa no/ic»KkiTe/iHO \\s\no ni/icno (TOBa 
mhoto necro ce Ha/iara HanpuMep npn noirb/iBaHe Ha ye6 cpopMn): 



static void Main ( ) 

{ 

string test = Console . In . ReadLine () ; 
while (test != "quit") 

{ 

Check (test) ; 

test = Console . In . ReadLine ( ) ; 



static bool IsPositivelnteger ( string number) 

{ 

Regex numberRegex = new Regex ( @"\A[ 1-9] [0-9] *\Z"); 
return numberRegex . IsMatch (number ) ; 



static void Check ( string text) 

{ 

Console. WriteLine ("{ 0} - {1}", text, 

IsPositivelnteger (text ) ? "positive integer" : 
"NOT a positive integer"); 



Eto m npuMepeH pe3y/iTaT ot M3n"b/iHeHMeT0 Ha ropHaTa nporpaMa: 



ca C:\WlNDOWSVSystem32Vcmd.exe 



1245 

1245 - positive integer 

B93 

ID93 - NOT a positive integer 

975 4 

P?5 4 - NOT a positive integer 

6.2-34 

p.2-34 - NOT a positive integer 

r " " 

p.. - NOT a positive integer 

lufuit 



_n x 
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3aMecTBaHe c pery/mptm 113 pa 311 

3aMecTBaHeTO c noMOiuTa Ha Lua6/iOH e oiue eflHa 06/iacr b o6pa6oTKaTa Ha 
TeKCT, KtAeTO pa6oTaTa c pery/iapHM M3pa3M onpocryiBa HenMOBepHO o6MnaM- 
HaTa c/io>KHa ziorMKa 3a napcBaHe. Pery/iapHMTe M3pa3M no3BO/isiBaT mhoto 
rtBKaBO p,a onpep,env\M KaKBO, KbAe v\ c iokbo p,a ce 3aMecTM, BK/iiouMTe/iHO 

HaCTM OT OpurMHa^HMfl TeKCT. 

ripkiHumrbT Ha 3aMecTBaHeTO e npocT - ntpBO ce TtpcaT cbBnaAeHna c 
uja6/iOHa Ha pery/i*ipHMfl M3pa3 no craHAapTHMfl HanMH (KaKTO npn MeTOAa 
Matches (...) ). rio/iyneHMTe cbBnaAeHMfl ce 3aMecTBaT c hobm HM30Be, komto 
Hue CMe onpeAe/iM/iM. B HM3a 3a 3aMecTBaHeTO Mowe p,a MMa nacm ot cbBna- 
AeHneTO, ot ocraHa/ikifl TeKCT, KaKTO v\ npoM3BO/iHa o6pa6oTKa HaA tax, KoeTO 
hm Aasa Ha npaKTMKa HeorpaHMneHM b"B3mo>khoctm npn 3aMecTBaHeTO. ripuMe- 
puTe me M3flCH*rr KaK touho CTaBa TOBa. 

3aMecTBaHeTO c pery/i*ipHM M3pa3M ce ocbmecTBABa c noMOiuTa Ha MeTOAa 

Replace (...) Ha K/iaca Regex. T03M MeTOA AOCTa HanOMHfl MeTOAa Replace (...) 

Ha K/iaca string, komto Bene pa3r/ieAaxMe, ho MMeHHO B"b3MO>KHOCTMTe, 
M36poeHM no-rope, KaKTO v\ caMOTO TbpceHe no Lua6/iOH, a He no touho onpe- 

Ae/ieH HM3, npaBflT Regex. Replace (...) MHOTO nO-CpyHKUMOHa/ieH MeTOA ot 
CbOTBeTHMfl My npM 06MKHOBeHMTe HM30Be. 

Ako He MCKaMe p,a 3aMecTBaMe bcmukm cbBnaAeHna, MOxeM p,a yKaxeM TOBa c 
Aont/iHMTe/ieH napaMeTbp 3a MaKCkiMa/ieH 6poi/i Ha 3aMecTBaHMATa. 

3aMecTBaHe ci>c 3aMecTBam uia6/iOH 

OCHOBHaTa CpopMa Ha MeTOAa Replace (...) e Replace (string text, string 

replacement) . ritpBUflT napaMeTbp e TeKCTtT, b komto me 3aMecTBaMe. I±la6- 
/iohvt, no komto TbpcMM rJ>pa3MTe 3a 3aMecTBaHe, ce na3M b Regex o6eKTa. 
MeTOAtT Replace (...) Moxe p,a ce BMKa m CTaTM^HO, KaTO ce noAaBa m 
napaMeTbp c peryn*ipHMfl M3pa3. 

rio-MHTepeceH e napaMeTtptT replacement. ToBa e T.Hap. 3aMecrBam 
uj a 6/i oh (replacement pattern), komto ce o6pa3yBa no cneuMa/iHM 
npaBM/ia, noAo6HO Ha caMMTe pery/iapHM M3pa3M - TaKa ce ocMryp^Ba 
rtBKaBOCT m ce AasaT mhoto b"B3mo>khoctm 3a 3aMecTBaHe. 

3aMecTBaiuMflT Lua6/iOH o6ane He e perynapeH M3pa3. Cnep, KaTO cneuMa/iHMTe 
cmmbo/im b Hero ce 3aMecTAT etc ctOTBeTHOTO mm 3Ha4eHMe, no/iynaBaMe hm3, 
komto ctom Ha MACTOTO Ha cbBnaAeHMeTO b no/iyneHMfl hm3. £cho e, ne aKO 
3aMecTBaiuMflT Lua6/iOH 6eiue pery/iapeH M3pa3, MeTOAtT HAMa p,a 3Hae c 
KaKBO Aa 3aMecTBa - HanpMMep aKO MCKaMe Aa 3aMecTMM c [a6B], to c koa ot 
Te3M 6yKBM BCbiuHOCT MCKaMe Aa 3aMecTMM? Eto 3aiuo 3aMecTBaiuMAT Lua6/iOH 
ce onpeAe/ia no-ApyrM npaBM/ia, komto eAH03HanHO Aa onpeAe/iflT c KaKBO Aa 
3aMecTMM. C^eAHMAT npMMep AeMOHCTpMpa M3no/i3BaHeTO Ha MeTOAa 

Replace (...) . 
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3aMecTBaHe Ha TaroBe ot cpopyM c HTML - npiiMep 

HecTO b 1/lHTepHeT cpopyMMTe He ce no3BO/i*iBa Ha noTpe6MTe/iMTe fla M3no/i- 
3BaT HTML b c"bo6iueHMflTa cm nopaAM onacHOCTMTe ot r/ieAHa TOUKa Ha curyp- 
HOCTTa. 3a fla ce ckiMy/iwpa HTML, HanpuMep 3a cpopMaTupaHe Ha TeKCT, 
KapTMHKM v\nv\ Bp"b3KM, ce M3no/i3Ba HflKaKtB bma nceBflOKOfl ot cpopyM, KOMTO 
nocne ce 3aMecTBa c mctmhckm HTMLTaroBe. 

B cneflBamkifl npuMep MMaMe TaroBe ot BMfla [url=...] ... [/url], komto MCKaMe 
Aa 3aMecTMM c HopMa/iHMTe TaroBe 3a xnnepBp"b3KM <a href=...> ... </a>: 



static void Main ( ) 

{ 

String text = "Here is the link:<br>" + 

" [URL=http: //www. devbg.org] BAPC[/URL] <br>\n" + 
"and the logo : [URL=http : //www. devbg . org] [ IMG] \n" + 
"http: //www. devbg.org/basd-logo.png [/IMG] [/URL] \n"; 

string pattern = @"\ [URL= ( ?<url> [ A \ ] ] +) \ ] " + 
@" (?<content>( . | \s) *?) \ [/URL\] "; 

string newPatt = "<a href=\ "${ url } \ ">${ content }</a>" ; 

string newText = 

Regex . Replace (text, pattern, newPatt); 

Console . WriteLine (newText ) ; 
} 



Ako M3n"b^HMM ropHaTa nporpaMa, me bmamm b M3X0Aa bcmukm [url] TaroBe 
3aMecTeHM etc cbOTBeTHMTe mm <a href> TaroBe. ToBa nocTuraMe, KaTO 
M3B/ieneM c noMOurra Ha MMeHyBaHM rpynn aApeca (rpynaTa url) v\ TeKCTa Ha 
cpopyMHMfl Tar (rpynaTa content) v\ noc/ie M3no/i3BaMe y/iOBeHMTe ot tax 

CTOMHOCTM B 3aMeCTBaiUMfl Llja6/10H - TOBa CTaBa C KOHCTpyKUMMTe ${url} M 

${content}. 06nKH0BeH0 to4ho cbBnaAeHMATa Ha rpynnTe ce M3no/i3BaT npn 

3aMeCTBaHeT0, HO MMa OlUe HflKO/IKO B"b3M0>KH0CTM, KOMTO MO>KeM Aa M3no/i- 

3BaMe, m komto HaKpaTKO me noKaxeM. 

CneuiMa/iHM cmmbo/im b 3aMecTBaw[Mfl uia6/iOH 

3a Aa AeMOHCTpMpaMe KaK pa6oT*rr cneuMa/iHMTe cmmbo/im, me npoMeHMM 
Ma/iKO ropHMfl npMMep: 



St 

{ 


atic void Main ( ) 












String 


text = "be 


fore [URL= 


address] te* 


t [/URL] a 


ft 


er"; 




string 


pattern = 


@"\ [URL=( 


?<url>[ A \] ] 


+)\]" + 








@" (? 


<content> ( . 


|\s)*?)\[/URL\] "; 










string 


newPatt = 


"<a href= 


\"${url}\"> 


$ { conten 


t) 


</a>"; 




string 


newText = 














Regex . Replace (text, pattern, newPatt); 






} 


Console .WriteLine 


(newText) 


' 
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i/i me Ha6/iK>flaBaMe iok ce M3MeH*i M3X0A"bT npn M3no/i3BaHeTO Ha pa3/ikmHki 
KOHCTpyKunn b 3aMecTBaiunfl Lua6/iOH c/ieA "href": 



KoHCTpyKuna: $HOMep v\nv\ ${HOMep} 

C KaKBO 3aMecTBa: c y/iOBeHOTO ot rpynaTa c yKa3aHna HOMep 

B wa6/10Ha: <a href=\"${l}\">$ {content} </a> 

M3XOA: before<a href=" t">text</a>af ter (3aiUOTO rpynaTa (. |\s) e 

HenMeHyBaHa v\ e ntpBa b HOMepupaHeTO, a noc/ieAHOTO y/iOBeHO ot Hea e 

MMeHHO t) 

KoHCTpyKuna: ${MMe} 

C KaKBO 3aMecTBa: c y/iOBeHOTO ot rpynaTa c TOBa MMe 

B wa6/10Ha: <a href=\"${url}\">${ content }</a> 
M3XOfl: before<a href=" address ">text</a>af ter 

KoHCTpyKuna: $ v 

C KaKBO 3aMecTBa: c nacrra ot bxoahma hm3 npeAH cbBnafleHneTO 

B wa6/10Ha: <a href=\"$ v \">${ content }</a> 
M3XOA: before<a href ="bef ore" >text</a>af ter 

KoHCTpyKuna: $ ■ 

C KaKBO 3aMecTBa: c naoTa ot bxoahma hm3 cnep, cbBnaAeHweTO 

B UJa6/10Ha: <a href=\"$ '\">${ content }</a> 
M3XOA: before<a href="af ter">text</a>af ter 

KoHCTpyKUkia: $& 

C KaKBO 3aMecTBa: c ua/ioto cbBnaAeHwe 

B wa6/10Ha: <a href =\ " $ ~ \ " >$ { content } </a> 

M3XOA: before<a href =" [URL=address] text [/URL] ">text</a>af ter 

KoHCTpyKuna: $+ 

C KaKBO 3aMecTBa: c y/iOBeHOTO ot nocneAHaTa rpyna 

B wa6/10Ha: <a href=\"$+\">${content}</a> 
M3XOA: before<a href=" text" >text</a>af ter 

KoHCTpyKuna: $_ 

C KaKBO 3aMecTBa: c ue/ikia BxoAeH hm3 

B UJa6/10Ha: <a href =\ " $_\ " >$ { content }</a> 

M3XOA: before<a 

href ="="bef ore [URL=address] text [/URL] after" >text</a>af ter 

KoHCTpyKuna: $$ 

C KaKBO 3aMecTBa: escape Ha caMOTO $ 

B wa6/10Ha: <a href=\"$$\">${ content }</a> 
M3XOA: before<a href="="$">text</a>af ter 
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3aMecTBaHe c MatchEvaluator 

3aMecTBaiunflT Lua6/iOH 6e3 cbMHeHne ocurypaBa AOCTa rbBKaBOCT v\ B"b3MO>K- 
hoctm npn 3aMecTBaHeTO. noHsiKora o6ane ce Ha/iara fla pea/iw3wpaMe v\ no- 
cno>KHa /iori/iKa. ToraBa MO>KeM fla i/i3no/i3BaMe MeTOfla Replace (string 

text, MatchEvaluator evaluator) . Ilpi/I T03M BapnaHT KaTO BTOpn napaMe- 

Tbp noflaBaMe cpyHKuna, cbOTBeTCTBama Ha .qe/ieraTa MatchEvaluator. Ta3M 
cpyHKunfl no/iynaBa ioto BxofleH apryMeHT otkpmtoto cbBnafleHkie (ioto 
o6eKT ot K/iac Match) m Bptiua TeKCTa, c komto to Tpa6Ba fla ce 3aMecTM b 
M3xofla (KaTO string). B Tfl/iOTO Ha cpyHKUMATa pea^M3npaMe /iorm<aTa, koato 
MCKaMe fla o6pa6oTM cbBnafleHneTO v\ fla nofl6epe npaBi/i/iHO 3aMecTBaiu hm3. 

OyHKunflTa, coneHa ot .qe/ieraTa, ce M3BMKBa 3a bcako otkpmto CbBnafleHkie 
npi/i 3aMecTBaHeTO. 3a npuMep me pa3r/ieflaMe KaK MOxeM c noMOurra Ha 
MatchEvaluator fla HanpaBMM iTbpBMTe 6yKBM Ha bcmukm flyMM b flafleH TeKCT 
r/iaBHw: 



static string CapitalizeFirstLetter (Match match) 

{ 

string word = match. Value; 

return Char . ToUpper (word [ 0] ) + word. Substring ( 1 ) ; 
} 

static void Main ( ) 

{ 

String text = "6wpeHO napTM - bxoh CBo6oneH! "; 
string pattern = @"\w+"; 

string newText = Regex . Replace (text, pattern, 
new MatchEvaluator (CapitalizeFirstLetter ) ) ; 
Console . WriteLine (newText ) ; 

} 

// Output: BwpeHO IlapTM - Bxofl CBo6ofleH! 



Pa3fle/inHe Ha hm3 no pery/inpeH M3pa3 

no pery/iapeH M3pa3 MO>Ke v\ fla ce pa3fle/i*i hm3, noflo6HO Ha MeTOfla 

Split(...) npn K/iaca String. K/iaCbT Regex CblflO MMa MeTOfl Split(...), KOMTO 

o6ane MO>Ke fla Ttpcn 3a pa3fle/iMTe/ifl npe3 Lua6/iOH, KoeTO pa36npa ce npaBM 
npoueflypaTa no pa3,qe/iflHeTO no-/iecHa v\ no-cpyHKuwoHa/iHa. 

MeTOfl"bT MMa CMTHaTypa stringf] Split(string text) V\J\V\ B CTaTM4HMfl 
BapnaHT stringf] Split(string text, string separator), KtfleTO 

separator e pery/iapHWflT M3pa3, no komto me pa3fle^AMe. ripn irbpBi/m 
BapnaHT tom ce na3M b o6eKTa. Ttpcn ce nocneflOBaTe/iHO v\ HaBeflHtx, KaKTO 
npn Replace (...) m BCAKO cbBnafleHne c Lua6/iOHa ce npneMa 3a pa3fle/ikiTe/i. 
Mo>Ke fla ce M3no/i3BaT floirb/iHMTe/iHw napaMeTpn 3a MaKCkiMa/ieH 6pow pa3- 
Ae/iflHi/m m 3a Hana/iHa no3nunfl Ha TbpceHe. 
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me noKaweM iok c noMOurra Ha split (...) MO>KeM p,a M3B/ieneM e-mail aflpecu 
ot cm/icbK c pa3HOo6pa3HM pa3fle^MTe/in: 



static void Main ( ) 

{ 

String text = "kaka@kaval.bg;; pesho@magurele.net, " + 
"bob@mail.bg\n\nfnl2 3 45@fmi.uni-sofia.bg\n" + 
" mente@eu.int | , , ;;; gero@dir.bg"; 

string splitPattern = @" [ ; I , I \s | \ | ] +" ; 

string [] emails = Regex . Split (text, splitPattern); 

Console .WriteLine (String . Join (" , ", emails) ) ; 

// Output: kaka@kaval.bg, pesho@magurele.net, bob@mail.bg, 
// fnl2345@fmi.uni-sofia.bg, mente@eu.int, gero@dir.bg 
} 



B cnynafi, ne pery/iapi-maT M3pa3 npneMa 3a CbBnafleHne npa3HMfl hm3, Tpa6- 
Ba p,a BHMMaBaMe 3a HeonaKBaHM pe3y/iTaTki, HanpuMep: 



static void Main ( ) 

{ 

string text = "text"; 






string splitPatternGreedy = @"\w*"; 




string [] result = Regex . Split (text, 


splitPatternGreedy) ; 


Console .WriteLine (String . Join ( " , " , 


result) ) ; 


// Output: , , 




string splitPatternLazy = @"\w*?"; 




result = Regex . Split (text, splitPatternLazy); 


Console .WriteLine (String . Join ( " , " , 


result) ) ; 


// Output: , t, e, x, t, 
} 





B n"bpBkm c/iynaw ua/iaTa AyMa text CTaBa pa3Ae/iMTe/i, 3aiuoTO 3Be3AaTa e 
"ziaKOMa", m b MacuBa no/iynaBaMe ABa ntTM npa3HHH hm3 - BeAH"b>K ot 
mactoto b Hana/iOTO Ha TeKCTa m BeAH"b>K ot Kpaa. ripn BTopufl cnynai/i 
npa3HM5iT hm3 e BMHarn pa3Ae/ii/iTe/i, 3aiuoTO 3Be3AaTa e "M"bp3e/ikiBa", v\ b 
MacuBa no/iynaBaMe npa3HMTe HM30Be ot Hana/iOTO v\ ot Kpaa, KaKTO v\ BceKM 

CMMBO/l OT TeKCTa nOOTAe/lHO. 

Pa3fle/ifiHe c rpynn b uia6/iOHa 

Ako b Lua6/iOHa 3a pa3Ae/iMTe/ifl MMa o6oco6eHM rpynn, to Te yuacrBaT KaTO 
HM30Be b pe3y/iTaTa. CneRHwnj npuMep AeMOHcrpwpa TOBa: 



static void Main ( ) 

{ 

string[] parts = Regex . Split ( "cKapa - 6wpa", @"\s* (- ) \s* " ) ; 
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Console . WriteLine (String . Join i 
// Output: CKapa : : - : : 6wpa 



parts ) 



MeTOfliue Escape(...) u Unescape(...) 

KoraTO CMo6flBaMe pery/iapeH M3pa3 flkmaMkinHO, ecTecTBeHO e fla B"b3HMKHaT 
npo6/ieMi/i, aKO He BHMMaBaMe 3a npaBi/i/iHMfl escaping Ha cneui/ia/iHMTe 
cmmbo^m. B noflo6HM cnynaw e no/ie3HO fla ce i/i3no/i3Ba craTMUHi/iflT MeTOfl 
Escape (string text). Tom npepa6oTBa HM3a text, TaKa ne BCM4KM MeTacuM- 
bo/im ot CMHTaKCuca Ha pery/iapHMTe M3pa3M ce escape-BaT. Cnefl TOBa MoxeM 
fla ro M3no^3BaMe KaTO hm3 ot /lMTepa/iw b Lua6/iOHM. 

HeKa HanpuMep MCKaMe fla npoBepuM fla/iw flyMa, BtBefleHa ot noTpe6i/iTe/ifl, 
ce cpeiua b flafleH tckct: 



string text = @"HflKaKBa npo6HiKa Tyrca"; 

string word = Console . ReadLine () ; 

string pattern = @"\b" + Regex . Escape (word) + @"\b"; 

Match match = Regex .Match (text, pattern); 

while (match . Success ) 

{ 

Console .WriteLine ( 

"Hmb: \"{0}\" - Hayajio {1}, fltJCKMHa {2}", 
match, match. Index, match . Length) ; 
match = match . NextMatch () ; 
} 



LLIa6/iOHa o6pa3yBaMe, KaTO nponwTaMe noTpe6i/iTe/iCKMfl bxoa m npw/iaraMe 
Btpxy Hero MeTOfla Escape (...), KaTO orpaxflaMe no/iyneHOTO c MeTacuMBO- 
nme \b, 3a fla CMe curypHM, ne me Ttpci/iM touho ue/iw flyMM, a He npon3- 

BO/1HM nOflHM30Be. 

Ako cera BtBefleM Ha Bxofla HanpuMep \w+ HHMa fla no/iynwM hmto eflHO 
cbBnafleHne. HeKa cnefl TOBa onuTaMe fla 3aMeHMM Regex. Escape (word) 
caMO c word i/i othobo BtBefleM \w+. ToraBa, noHewe BtBefleHMAT MeTacuM- 
bo/1 3ana3Ba cneuwa/iHOTO cm 3HaneHwe, pe3y/iTaTbT e cneflHWAT: 









« C:\WlNDOWSlSyste m32lcmd.exe 


n x 


Hh3 : "HflKaKBa" - Haia/io 0, nb/iwHHa 7 
Hh3 : "npoSHMKa" - Ha<ia/io 8, nt»/i*:HHa 8 
Hh3 : "Tj)Ka" — Hana/io 17, flbjimHa 4 


i 


Ll 






► 











B ropHMfl KOfl Bee naK i/ma M3BecTHa HecurypHOCT. npoBepeTe KaKBO 6m 
craHa/io, aKO noTpe6i/iTe/iflT BtBefle npa3eH hm3 m fla/iw TOBa e KopeKTHO 
noBefleHne Ha nporpaMaTa. 
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3a6e/ie>KeTe, ne Escape (...) cnara 3HaKa \ v\ npefl npa3HM npocTpaHCTBa 
(3apafln KOMeHTapnTe b pery/iapHkiTe M3pa3M, 3a komto me roBopuM no- 
kbcho), KoeTO noHAKora H3Me>Kfla HeonaKBaHO. 



& 



BwHarn, KoraTO KOHcrpywpaTe flMHaMMHHO perysinpeH M3pa3, 
npM/iaraMTe escaping 3a HM30BeTe, komto M3no/i3BaTe, oco6e- 

HO aKO Te MflBaT OT BTaHQjeH M3TOHHMK. 



Ako He npw/iaraMe escaping b npuMepn KaTO ropHna, b komto flkmaMMUHO 
cr/io6flBaMe Lua6/iOH 3a rbpceine, ocBeH HeKopeKTHO noBefleHkie Ha TbpceHeTO, 
MO>KeM fla cm flOBefleM v\ flpyrn npo6/ieMki. B"b3MO>KHO e noTpe6kiTe/i*iT fla 
BtBefle TaKtB pery/iapeH M3pa3, ne npw/io>KeHi/ieTO fla "3aBMCHe". IHe flafleM 
npuMep 3a TOBa b ceKun^Ta 3a ecpeKTMBHOcrra He perynapHMTe M3pa3M. 

MeTOfli>T Unescape(...) 

MeTOfltT unescape(...) o6p"biua ecpeKTa Ha Escape(...). Tom KOHBepTupa 
escape nocneflOBaTe/iHOcri/iTe b HM3a o6paTHO ao cbOTBeTHMTe mm cmmbo/im. 
ripn unescape(...) TOBa Ba>KM 3a BCM4KM M36poeHM no-paHO b TeMaTa TaKMBa 
noc^eflOBaTe^HOCTM. HanpuMep noflHM3"bT "\x6b" ce KOHBepTupa ao "k". no 

Ta3M npM4MHa Escape (...) M Unescape (...) He ca TOUHO npOTklBOnO/10>KHkl, 
3aiflOTO Escape (...) HflMa fla npOMeHM "k" B "\x6b". 

HacTpoMKM m 011141111 npii pa6oTa c pery/inpHMTe 

M3pa3M 

Ha hako/iko ntTM Bene cnoMeHaBaxMe B"b3MO>KHOCTTa 3a floirb/iHi/iTe/iHw Hacr- 
poMKM npn pa6oTaTa c pery/isipHM M3pa3M. ToBa ce nocTura c noMOurra Ha 
cbomctboto options Ha K/iaca Regex. To npweMa ctomhoctm ot M36poeHMfl Tun 
Regexoptions, komto MoraT fla ce o6eflMHABaT npe3 no6nTOBOTO "v\nv\" , KoeTO 
03Ha4aBaMe c | . 

Cbomctboto options e caMO 3a neTeHe v\ He MO>KeM fla 3aflaBaMe flupeKTHO 
CTOMHOCTTa My. ToBa o6nKHOBeHO npaBMM oiue b KOHCTpyKTopa Ha Regex, 
HanpuMep: 



Regex regex = new Regex ( @" . *iua6jioH .*" , RegexOptions . IgnoreCase) 



riapaMeTbp ot Tun Regexoptions MOxeM fla noflaBaMe v\ npn craTMUHMTe 
MeTOflM Ha K/iaca Regex, KaTO pa36npa ce b to3m cnynai/i onunnTe Ba>KaT caMO 
3a TbpceHeTO, KoeTO b MOMeHTa i/i3n"b/iHsiBaMe: 



Match match = Regex .Match ( "TeKCT c iua6jioH" , @" ( \* ) iua6jioH ( . 
RegexOptions . ExplicitCapture | RegexOptions . IgnoreCase) 



me pa3r/ieflaMe no-Ba>KHMTe onunn, komto ca Ha pa3no/io>KeHi/ie 3a pa6oTa c 
perynapHMTe M3pa3M. rit/iHi/mT cnwcbK n/ieHOBe Ha M36poeHMfl Tun 
RegexOptions MO>Ke fla 6"bfle HaMepeH b MSDN. 
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Multiline 



OnunflTa Multiline npoMeHfl 3HaneHi/ieTO Ha CkiMBO/ikue A v\ $. KaKTO 
o6acHMXMe b nacTra 3a cm-uaKCi/ica, KoraTO Ta3M onuna e aKTMBupaHa, Te3M 
cmmbo^m (ho He \a m \z) HaMwpaT cbBnaAeHkie He caMO b Hana/iOTO v\ Kpaa Ha 
HM3a, ho m b Hana/iOTO m Kpaa Ha BceKM pefl: 



string text = "BwpaTa HaMajia . \nflawTe ome 6wpa!"; 
string pattern = @" A \w+"; 
MatchCollection matches = Regex .Matches ( 

text, pattern, RegexOptions .Multiline) ; 
foreach (Match match in matches) 

Console. Write ("{ 0} ", match); 
//Output: BwpaTa flaMTe 



Singleline 

Ta3M onukisi npoMeHfl 3HaneHkieTO Ha cwMBO/ia Torno. KoraTO ta e aKTMBM- 
paHa, tom HaMupa CbBnaAeHkie c BceKM cmmbo/i, BK/iioni/iTe/iHO v\ cuMBO/ia 3a 
hob peA \n. 5e3 onuwflTa hobmat peA He e cbBnaAeHne c TOUKaTa: 



string text = "BwpaTa HaMajia . \nflaiiTe ome 6wpa!", 




string pattern = @".*"; 




Match match = Regex .Match (text, pattern); 




Console. WriteLine ("{ 0}", match) ; 




match = Regex .Match (text, pattern, RegexOptions 


Singleline) ; 


Console .WriteLine ( "\n{ } " , match) ; 




/* Output: 




BwpaTa HaMajia. 




BwpaTa HaMajifl. 




flaiiTe ome 6npa ! 




*/ 





IgnoreCase 

TtpceHeTO c pery/iapHM M3pa3M o6mkhob6ho pa3no3HaBa MaBHM v\ Ma/iKM 
6yKBM, ho c noMOiuTa Ha onui/iaTa IgnoreCase MO>KeM p,a M3BtpujBaMe case- 
insensitive search: 



string text = "EwpaTa HaMajia. flaMTe ome 6wpa!"; 
string pattern = @"\b6wp\w*\b" ; 
MatchCollection matches = Regex .Matches ( 

text, pattern, RegexOptions . IgnoreCase) ; 
foreach (Match match in matches) 

Console. Write ("{ 0} ", match); 
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// Output: BwpaTa 6npa 



ExplicitCapture 

OnukmTa ExplicitCapture 3aAaBa hobo noBeAeHne Ha MexaHM3Ma Ha 
rpynnTe. KoraTO ta e BK/iioneHa, HenMeHyBaHMTe rpynw He 3ana3BaT 
cbBnafleHne. Hue naK MO>xeM ,qa vv\ M3no/i3BaMe 3a fla rpynnpaMe /lorwuecKki 
4acTM ot Lua6/iOHa v\ fla npw/iaraMe pa3/ikmHki MeTaci/iMBO/iw KbM \\env\ rpynw 
ot cmmbo/im, ho cbBnafleHi/mTa, komto Te y/iaBAT, He ce 3ana3BaT v\ He motom 
fla vv\ M3no^3BaMe hmto npe3 cbomctboto Groups, hmto ioto o6paTHM 
npenpaTKM b ta/ioto Ha M3pa3a. CbBnafleHkie 3ana3BaT eflMHCTBeHO rpynnTe, 
3a komto CMe yKa3a/iw MMe: 



string text = "BwpaTa HaMajia. flaiiTe ome 6wpa!"; 
string pattern = @" ( ?<sentence>\w+ ( \s+\w+) * ( \ . | ! | \? ) 
MatchCollection matches = Regex .Matches ( 

text, pattern, RegexOptions . ExplicitCapture) ; 
for (int i=0; i<matches . Count; i++) 

{ 

Console. WriteLine ("\nMatch { 0}\n", i) ; 
foreach (Group group in matches [i] .Groups) 
Console .WriteLine ( " { } " , group) ; 

} 

/* Output: 

Match 

BwpaTa HaMajia. //Group - entire match 
BwpaTa HaMajifl. //Group 1 - sentence 

Match 1 

flaiiTe ome 6wpa ! //Group - entire match 
flawTe ome 6wpa ! //Group 1 - sentence 
*/ 



ToBa noBefleHne e yflo6HO, KoraTO MMaMe Hy>Kfla fla rpynnpaMe nacrw ot 
M3pa3a, ho 3ana3eHOTO b tax He hm Tpa6Ba m He e Hy>KHO fla xa6nM naMeT 3a 
Hero. 

RightToLeft 

C Ta3M onunfl MWKeM fla M3n"b/iHflBaMe TbpceHeTO OT3afl Hanpefl b HM3a. 
CpeiuaT ce npaKTi/mecKi/i cnynai/i, npn komto TOBa ce Ha/iara (HanpuMep Ttpcn 
ce nocneflHaTa flyMa v\nv\ nocneflHaTa cneuwa/iHa flafleHa KOHCTpyKuna). B 
c^eflHMfl npuMep ce BM>Kfla pe3y/iTaTbT ot npw/iaraHeTO Ha onunaTa: 



string text = "BwpaTa HaMajia. flaiiTe ome 6wpa!"; 
string pattern = @"\w+"; 
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Match match = 


Regex .Mate 


i (text, 


pa 


ttern) 


; 








Console 


Write 


Line 


("{0}", 


match) 


; 












match = 


Regex 


.Match (text 


, pattern, 


RegexOptions 


RightToLe 


ft) ; 


Console 


Write 


Line 


("\n{0} 


", mate 


h); 












/* Output: 




















BwpaTa 






















6wpa 






















*/ 























Compiled 

Ako cb3flafleM pery/iapeH M3pa3, i/i3no/i3Bai/iKki Ta3M onuna b KOHCTpyKTopa, to 
tom ce o6pa6oTBa no pa3/iwneH HanwH ot JIT KOMnw/iaTopa. Pa6oTaTa c TaicbB 
M3pa3 e no-6"bp3a, ho pecypcuTe, 3ae™ npn cb3,qaBaHeTO My He MoraT fla 
6"bflaT ocBo6ofleHM b xo,qa Ha nporpaMaTa. 

flOn-b/lHMTe/lHM Bl>3MO>KHOCTM Ha CMHTaKCMCa Ha 

perysmpHMTe M3pa3M 

CnHTaKCMCbT Ha pery^apHMTe M3pa3M npefl/iara oiue hako/iko MHTepecHM 

B"b3MO>KHOCTM, KOMTO 6klXMe MOT/lkl fla l/l3nO/13BaMe. HflKOM OT TAX Ca C flOCTa 

orpaHM^eHa ynoTpe6a, flpyrn ca no/ie3HM, ho He TO/iKOBa /iecHM 3a OB/iaflfl- 
BaHe m M3MCKBaT M3BecTeH onuT, 3a fla ce HaynwM fla rn ynoTpe6flBaMe 
npaBki/iHO. LU,e pa3r/ie,qaMe HaKpaTKO no-MHTepecHMTe. 

CMMBO/i'bT \G - noc/ieflOBaTe/iHM cbsnaaetina 

C MeTackiMBO/ia \g yKa3BaMe Ha MawkmaTa Ha pery/iapHkiTe M3pa3M, ne 
MCKaMe c^eflBaiuoTO cbBnafleHne fla 3anonBa orraM, OTKtfleTO e CBtpwH/io 
npeflHOTO. Ako TOBa e ntpBu^T onuT 3a TbpceHe, to cbBnafleHne c to3m 
cneuwa/ieH cmmbo/i e eflMHCTBeHO Hana/iOTO Ha HM3a. 

C/ieflHMAT npuMep fleMOHCTpupa ynoTpe6aTa Ha Ta3M KOHCTpyKuna: 



UJa6/iOH: \g\s?\w+\s? 

TeKCT: KaMeHiiuaTa CBtpuiM, MMaMe caMO 3aropica 
ritpBO CbBnafleHMe: KaMeHrajaTa 

BTopo cbBnafleHne: cBipimi 

TpeTO cbBnafleHne: HSMa (MMa v\ flpyrn flyMM, 3ao6m<o/ieHM c npa3HO macto 

b TeKcra, ho ot mactoto Ha noc/ieflHOTO cbBnafleHne 3anonBa caMO 3aneTaa, 

koato He OTroBapa Ha \s?\w+\s? v\ c/ie,qoBaTe/iHO ao Kpaa H^Ma flpyrn 

ctBnafleHMfl) 

TeKCT: - KaMeHMtiaTa CBipuiM, MMaMe caMO 3aropica 

ritpBO ctBnafleHne: HHMa (npn ntpBOTO TtpceHe \g cbBnafla c Hana/iOTO Ha 



478 flporpaMnpaHe 3a .NET Framework 



HM3a, ho c/ieABa Tupe, KoeTO He yaoB/ieTBopsiBa Lua6/iOHa, v\ othobo ao 
Kpaa Ha TeKCTa Bene He MO>xe fla MMa flpyro cbBnaAeHkie, 3aiuoTO \g H^Ma 
Aa ce yAOB/ieTBopw HMKbAe) 



3a pa3/iMKa ot Perl, KbAeTO no3nunflTa Ha nocneAHcrro cbBnaAeHwe ce na3M 
r/io6a/iHO b cneuwa/iHa npoMeH/iMBa, b .NET TOBa He e TaKa. To3m MexaHM3"bM 
e b cw/ia caMO nooTAe/iHO 3a BceKM peryn*ipeH M3pa3 v\ cbOTBeTHna My o6eKT 
v\nv\ cranio ho TtpceHe. Eto 3aiuo aKO TbpcuM c ABa pery^apHM M3pa3a noc/ie- 
AOBaTe^HO, He motom npn BTopua Aa w3no/i3BaMe Kpaa Ha cbBnaAeHkieTO, 
otkpmto ot ntpBMfl b TeKCTa, KoeTO AOCTa orpaHM^aBa ynoTpe6aTa Ha koh- 
CTpyKunflTa. CMMCb^tT ot M3no/i3BaHeTO m e b CMTyauuM, KoraTO MCKaMe Aa 
M36epeM Te3M cpeiuaHna Ha Lua6/iOHa, komto ca eAHO ao Apyro. 

flpyraTa oco6eHOCT Ha to3m MeTacwMBO/i e, ne tom Tpa6Ba Aa ce M3no/i3Ba 
caMO b Hana/iOTO Ha Lua6/iOHa. ToBa e oneBMAHO, tbm KaTO HAMa HanwH 
npeAMWHO cbBnaAeHne Aa e CBtpwH/io no cpeAaTa Ha hoboto - MaiunHaTa 
3ano4Ba Aa Ttpcn HaHOBO MMeHHO ot Kpaa Ha noc/ieAHOTO cbBnaAeHwe. 

r pyrin, komto He 3ana3BaT cbBnaaeime 

Ako He ce Hy>KAaeM ot 3ana3BaHeTO Ha cbBnaAeHweTO, otkpmto ot rpynaTa, 
MOxeM Aa M3no^3BaMe cneuwa/ieH CMHTaKCuc v\ Aa 3a6paHMM TOBa 3ana3BaHe. 
HanpuMep, Aa npeAno/iowkiM, ne TtpcuM bbb cpaw/i c AaHHM 3a c/iywkiTe/iw, b 
komto 3a BceKM cny>KMTe/i Ha eAMH peA ca 3anncaHM pa3/innHw nacm ziwuHa 

MHCpopMauklfl B"bB BMfla: <MMe>-<$aMMJiMsi>-<rpafl>-<Tejie$OH>-<ceMeMHO 

nojio3KeHne>-... m t.h. Eahh TaKtB cpaw/i MO>Ke Aa M3r/ie>KAa eTO TaKa: 



<neTT>p>-<AHrejioB>-<Co$na>-<0 2 9879898 >-<3KeHeH> 
<CMMKa>-<KaHaKOBa>-<riJieBeH>-<0 64758543 >-<OMT>3KeHa> 



Ako MCKaMe Aa M3B/ieneM bcmukm Te/ierJ>OHM ot to3m cpaw/i, MOxeM Aa 
M3no^3BaMe M3pa3 ot BMAa: 



(<\w+>-) {3} (?<phoneX\d+>) -(<\w+>-?)+$ 



rioHexe 3HaeM, >^e Te/ierJ>OH"bT e neTBtp™ Ha peAa, npuxBaiuaMe ntpBMTe Tpn 
Tuna AaHHM c (<\w+>-) {3}, cnep, KoeTO b rpynaTa phone B3MMaMe Hy>KHna hm 
HOMep m 3aB"bpujBaMe c -(<\w+>-?)+$, 3a Aa npuxBaHeM ocraBamwTe ao Kpaa 
Ha peAa AaHHM v\ Aa MOxeM npn cneABamoTO TbpceHe Aa 3anonHeM ycneujHO 

Ha C^eABaiUMfl peA (M3nO/13BaMe Matches V\ Multiline). 

B T03i/i npuMep Hue BCbiuHOCT He ce MHTepecyBaMe ot CTOMHOcrra Ha ABeTe 
rpynn, komto ce cpeiuaT b M3pa3a v\ ca pa3/iwnHn ot phone. M3no/i3BaMe rn 
npocTO 3a Aa no/iynkiM MCKaHMfl pe3y/iTaT. B TaKtB c/iynai/i e npenoptuwTe/iHO 
Aa M3no^3BaMe CMHTaKCuca (?: group) (Aa cb3AaAeM T.Hap. non-capturing 
group) i/i Aa He 3ana3MM y/iOBeHOTO b rpynnTe. rio/i3aTa ot TOBa e, ne 
3ana3BaHeTO no npuHunn 6aBM o6pa6oTKaTa Ha M3pa3a, a TaKa cm cnecraBaMe 
3a6aBAHeTO. B eAMH no-c/io>KeH npuMep, KbAeTO o6mkhob6ho MMa v\ TbpceHe c 



T/iaBa 10. Pery/uipHM M3pa3M 479 

BptiuaHe Ha3aA (backtracking), TOBa 3a6aB*iHe MO>xe fla 6"bfle pea/ieH npo6- 
/ieM. 3aTOBa e no-Ao6pe fla npepa6oTMM M3pa3a TaKa: 



(? :<\w+>-) {3} (?<phoneX\d+>) -(? :<\w+>-?) $. 



CbLflkiflT ecpeKT ce nocTura c Bene pa3r/ieflaiHaTa onuna Expiicitcapture. 
CnHTaKCMCbT (?:group) ce M3no/i3Ba, KoraTO no HflKaKBa npunnHa MCKaMe fla 
M3no^3BaMe HenMeHyBaHM rpynn, komto fla na3*iT CbBnafleHMe (KoeTO He 
MO>Ke fla CTaHe c onunaTa). 

MeTacMMBO/iM 3a nper/ieA Han pea n Ha3aa 

ToBa ca hako/iko kohctpykumm, komto He3acny>KeHO ce paflBaT Ha TBtpfle 
Ma/iKa nony^apHOCT, MO>xe 6m 3aiflOTO H3Me>KflaT c/io>khm 3a pa36MpaHe Ha 
np"bB nor^efl. BcbiflHOCT Te ca mhoto yflo6HM 3a peflMua 3a,aanM, komto MoraT 
fla ce pewaT m c no-npocTM cmht3ktm4hm cpeflCTBa, ho c ueHaTa Ha mhoto no- 
flt^rM m o6"bpKaHM pery^apHM M3pa3M. A MMa m npo6/ieMM, komto ca 
HepeujMMM 6e3 cpeflCTBaTa 3a nper/iefl Hanpefl m Ha3afl. 

nper/ieA HanpeA 

KoHCTpyKUMATa (?=expression) ce yflOB^eTBopflBa, aKO ot TeKymaTa 
no3MUMfl b TeKCTa c/ieflBa CbBnafleHMe c M3pa3a, flecpMHMpaH ot expression 
(npoM3BO/ieH pery/iapeH M3pa3). ToBa HapMnaMe nper/iefl Hanpefl. Tom pea/iHO 
e MeTacMMBO^ 3a Mecrono/io>KeHMe (zero-width assertion), T.e. cnefl KaTO 
npoBepM fla/iM Mowe fla HaMepM ycneujHO CbBnafleHMe, TeKymaTa no3MUMa b 
HM3a othobo ce Bptifla TaM, KbfleTO e 6M/ia b Hana/iOTO. Ako MMa TaKOBa 
CbBnafleHMe, npoBepKaTa no pery/iapHMfl M3pa3 npoflt/iwaBa. B npoTMBeH 
cnynai/i TbpceHeTO nponafla m H*iMa CbBnafleHMe. 

3a flCHOTa fla pa3r/ieflaMe cneflHMfl npMMep. MMaMe cnMCbK ot cny>KMTe/iM bbb 
BMfl Ha peflOBe ot TMna 'We-npo<i>ecW. McKaMe fla M3B/ieneM MMeHaTa Ha 
Te3M ot tax, komto ca ceKpeTapKM. BMXMe mot/im fla HanpaBMM TOBa c TbpceHe 

B MHOTOpeflOB pe>KMM M LUa6/10H KaTO " A [A-Ha-a] +-ceKpeTapKa$", T.e. fla 

3aflafleM "ceKpeTapKa" KaTO noflHM3 ot ziMTepa/iM, komto 3afl"b/i>KMTe/iHO 
Tpa6Ba fla ce cpeiua. npo6/ieM"bT TyK e, ne Ha Hac TOBa "-ceKpeTapKa" BCbiu- 
hoct He hm Tpa6Ba m me Tpa6Ba fla ro peweM BceKM nvr ot pe3y/iTaTa, 3a fla 
no/iynMM TOBa, KoeTO hm MHTepecyBa. Eaho peiueHMe e fla o6oco6mm nacrra c 
MMeTO b rpyna m fla M3no/i3BaMe caMO Hea, ho TOBa naK e no-CKopo 3ao6MKa- 
nnne Ha npo6/ieMa, otko/ikoto peiuaBaHe. 

C M3pa3a " A [A-fla-a] + (?=-ceKpeTapKa) $" nocTMraMe T04HO Heo6xoflMMaTa 
cpyHKUMOHa^HOCT. Ako cnefl MMeTO c/ieflBa HM3"bT 3a ceKpeTapKa, TbpceHeTO 
ycn*iBa, b npoTMBeH cnynai/i nponafla, a noHexe nper/iefltT He yuacma b 
caMOTO CbBnafleHMe, pe3y/iTaTbT e touho Heo6xoflMMOTO hm MMe ot pefla. 

nper/ieA HanpeA c OTpnuaHne 

To3M MeTacMMBO^ ce 03Ha4aBa (? "expression) m fleMCTBa no aHa/iorMneH 
Ha^MH, ho ycnflBa ToraBa, KoraTO HE ce HaMepM nocneflBamo CbBnafleHMe c 
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M3pa3a b CKo6nTe. B npoTMBeH cnynaw nponaAa. ToBa e mhoto yao6ho, KoraTO 
MCKaMe fla TtpcuM 3a Heiuo, KoeTO etc curypHOCT He e c/ieABaHO ot Heiuo 
flpyro. OcBeH TOBa 3a pa3/iMKa ot no3MTMBHOTO TbpceHe, TbpceHeTO c 
OTpnuaHne no3BO^ABa kohctpykumm, komto npocTO He ca B"b3MO>KHM 6e3 Hero. 

J\a pa3r/ieAaMe naK cbiuwyi npuMep, ho HeKa cera hm Tpa6BaT Te3M cnyxcw- 
Te/iw, komto He ca ceKpeTapKM. IHe M3no/i3BaMe cnep,Hwn Lua6/iOH: 



(?<name>[A-Ha-a]+) - (? IcexpeTapKa) (?< job>[A-fla-s] +) $ 



Cnep, KaTO o6pa6oTM MMeTO Ha cnyiKmenn, TbpceHeTO me nponaAHe, aKO 
c/ieABa noAHki3"bT "ceKpeTapica". 3a BCAKa Apyra npocpecua, MaiuwHaTa iue 
BtpHe TeKyiuaTa no3nunfl c/ieu TupeTO v\ iue npuxBaHe npocpecnaTa b rpynaTa 
job. noAo6HO Heiuo He MOxeM p,a nocTurHeM no Apyr HanwH v\ npwuwHaTa e, 
ne CMHTaKCMCtT He no3BO/isiBa p,a ce Tbpcn OTpnuaHne Ha nana cppa3a, a caMO 
Ha K/iac ot cmmbo^m. npw no/io>KMTe/iHMfl nper/ieA HanpeA o6mkhob6ho MOxeM 
npocro p,a 3aMecTMM nper/ieAa etc caMaTa cppa3a (MaKap ne e Heyqo6HO, aKO 
MCKaMe p,a n o6pa6oTMM no no-cneuwa/ieH HanwH v\nv\ He hm Tpa6Ba b 
pe3y/iTaTa), ho npn OTpnuaHneTO TOBa HAMa KaK p,a CTaHe ocBeH c KOHcrpyK- 

UMflTa (? ! expression) . 

nper/ieA Ha3aA m nper/ieA Ha3aA c OTpnuaHne 

AHa/iori/mHO Ha nper/ieAHTe HanpeA, CMHTaKCucbT no3BO/isiBa p,a ce ki3no/i3Ba 
KOHCTpyKunfl 3a nper/ieA Ha3aA- Ta e zero-width assertion, koato ce yaoB/ieT- 
BopyiBa, KoraTO TeKyiuaTa no3nunfl e npeAxo>KAaHa ot noAHM3, OTroBapaiu Ha 
TtpceHMfl iua6/iOH. MoxeM p,a AecpMHupaMe v\ nper/ieA Ha3aA c OTpnuaHne, 
komto ntK ce yqoB/ieTBopflBa, KoraTO npeAH TeKyiuaTa no3kiunfl HflMa noAHM3, 
OTroBapaiu Ha iua6/iOHa (TOBa Moxe p,a e v\ Hana/iOTO Ha HM3a!). 

CnHTaKCMCbT Ha nper/ieAMTe Ha3aA e cnep,Hv\s\T\ M3pa3"bT (?<=expression) ce 
M3no^3Ba 3a no3MTMBeH nper/ieA Ha3aA, a (?<! expression) - 3a HeraTMBeH. 
3a pa3/iMKa ot Apyrn n/iaTCpopMM v\ e3nun, komto He ce cnpaBAT c noBeneTO 
MeTacuMBO^n npn nper/ieAH Ha3aA, b .NET MOxeM p,a M3no/i3BaMe npow3BO/ieH 
pery/iapeH M3pa3 b CKo6nTe. 



LUa6/iOH 


: (?<=n[A-Ha- 


-»]+-) [A-fla- 


-H] + 












neTpoB- 


TeXHMK - MM 3 


cbBnaAeHne 


"TeXHMK" 












MaHeBa- 


KOOpflMHaTOp 


- HflMa cbBnaAeHne (MMeTO 


He 


3ano4Ba 


c 


"n 


') 



TopHMflT npuMep noKa3Ba KaK MOweM p,a B3eMeM npocpecnnTe Ha bcmukm 
c/iywi/iTe/iw, 4mmto MMeHa 3ano4BaT c "n", npn TOBa 6e3 p,a na3MM ki3/iniuHa 
MHCpopMaunfl b cbBnaueHneTO. 

Yc/iOBeH M36op 

EAHa ot cpaBHMTe^HO no-p^AKO ki3no/i3BaHMTe KOHCTpyKunn e Ta3M 3a yc/io- 
BeH M36op. Tfl e Ma/iKO c/io>KHa 3a ynoTpe6a, ho npeA/iara mhoto MHTepecHM 
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B"b3MO>KHOCTM 3a pa3K/10HflBaHe Ha B"b3MO>KHMTe CbBnafleHMfl B 3aBMCMMOCT OT 

HAKaKBO yc/iOBwe. CnHTaKCMCbT e cneRHwnj: 



(? (if_expr) then_expr | else_expr) 



noAo6HO Ha nper/ieAa HanpeA, MawkmaTa ntpBO npoBep^Ba p,as\v\ MO>xe p,a 
HaMepn cbBnaAeHwe c if_expr, 3ano4BaMKM ot TeKymaTa no3nunfl. ToBa e 
cbBnaAeHne c Hy/ieBa A"b/i>KkiHa, T.e. cnep, ioto CBtpiun npoBepKaTa, 
MaujMHaTa ce Bptiua o6paTHO Ha ctiuaTa no3nunfl. Ako MMa cbBnaAeHwe c 
if_expr, MaujMHaTa npoA"b/i>i<aBa no Lua6/iOHa, onpeAe/ieH ot then_expr, a b 
npoTMBeH c/iynaw - no to3m, onpeAe/ieH ot eise_expr. Else-naciTa He e 
3aA"b/i>KkiTe.nHa - aKO He npwcbCTBa, to MaujMHaTa npocTO npoA"b/i>i<aBa no 
uja6/iOHa cnep, M3pa3a 3a yc/iOBeH M36op. 

Pa3/im<aTa c nper/ieAa HanpeA e, ne TyK MOxeM p,a pa3K/iOHMM Lua6/iOHa. 
HanpuMep, HeKa MMaMe nopeAnua ot MMeHa Ha rpaAOBe ot no ujecT 6yKBM. 
EAMHCTBeHOTO ki3K/iioneHkie Tpa6Ba p,a 6"bAe 3a rpaAOBe, 3ano4Baiun c "B", 
komto ntK Tpa6Ba p,a ca ot no neT 6yKBM. 



LLIa6/iOH: \b(? (B) \w{5} | \w{6}) \b 

BMflMH, HiSjimh, MoHTaHa, BaHKyBip - CbBnaAeHklfl "Bmamh" M "fl"b6^MH" 



Yc/iOBMe c rpyna 

EAHa no-M3no^3BaeMa cpopMa Ha KOHcrpyKuwflTa 3a yc/iOBeH M36op e cnep,- 
hmjit CMHTaKCuc: (? (group) then | else) . IHpw Hea He ce npaBM npoBepKa 3a 
nper/ieA HanpeA, a BMecTO TOBa ce npoBep^Ba p,anv\ AOTyK e HaMepeHO 
cbBnaAeHne 3a rpyna c MMe group {v\nv\ c to3m HOMep, aKO group e hmc/io). 



LUa6/10H: ( (?<mail>From| To) | Subject) : ( (? (mail) \w+@\w+\ . \w+ | . +) ) 

TeKCT: 

From: example@mail.bg 

To : nomatter@yahoo . com 

Subject: mail 

To : nomatter+ok . com 

KoMeHTap: TyK v\wa cbBnaAeHne Ha BceKM peA, 6e3 noc/ieAHki*i. Ha ntpBMTe 
ABa rpynaTa mail e y/iOBki/ia pe3y/iTaT v\ b yc/iOBHaTa KOHcrpyKuwfl v\wa 
npoBepKa 3a Mew/i, koato ce yAOB/ieTBopaBa. Ha TpeTkia HAMa Ba/ikiAeH 
Mew/i, ho rpynaTa mail He HaMupa cbBnaAeHne v\ 3aTOBa Lua6/iOH"bT npoAt/i- 
xaBa c .+, KoeTO ce yAOB/ieTBopsiBa ot AyMaTa "mail". Ha noc/ieAHMfl peA 
MMa cbBnaAeHne b rpynaTa, ho Mew/i"bT He e sai\v\p,eu. 



KoraTO MCKaMe p,a 3aAaAeM b yc/iOBkieTO M3pn4HO p,a ce Ttpcn no M3pa3, a He 
no MMe Ha rpyna (b c/iynaw, ne MMa ABycMwcnwua), MOxeM p,a M3no/i3BaMe 

KOHCTpyKUMflTa (? (?=expr) then | else) . 
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KoMeHTapn b pery/iqpHMTe M3pa3M 

KaKTO ce y6eAnxMe, pery/iapHMTe M3pa3M o6mkhob6ho ca Aocra p,-bi\vv\ v\ AOCTa 
tpyahm 3a neTeHe v\ B"b3npneMaHe. BeAHtx HanncaHM, noc/ie e TpyqHO p,a 
6"bAaT pa36paHM BHMMaTe/iHO othobo, oco6ei-io ot Apyr nporpaMMCT. Eto 3aiuo 
B"b3MO>KHOCTTa p,a ce c/iaraT KOMeHTapn b M3pa3a e mhoto no/ie3Ha v\ 
3Ha4MTe^HO onpocTABa 3aAa4aTa no pa3HMTaHe Ha Lua6/iOHa. ripenoptuBa ce 
Aa M3no^3BaMe KOMeHTapn npn BceKM no-At/itr M3pa3. 

KoMeHTapn ce B"bBe>KAaT c KOHcrpyKUkisiTa (?#comment). Hakom BMAOBe 
cocpTyep 3a pa6oTa c pery/iapi-m M3pa3M noAA"bp>i<aT ouBeTABaHe Ha Te3M 
KOHCTpyKunn, TaKa ne ^eTeHeTO Aa craBa oiue no-/iecHO. Eto npuMep 3a 
KOMeHTap ot wa6/iOHa 3a HTML TaroBeTe: 



(?#open)<( [A-Za-z]\w*) (?#attr) [ A >] *>(?#text) .*? (?#close)</\l> 



OnuMATa IgnorePatternWhitespace 

BtnpeKM ne Bee naK y/iecHABaT pa36npaHeTO Ha M3pa3a, KOMeHTapnTe AOcra 
3aTpyAHABaT neTeHeTO My, 3aiuoTO HaTOBapBaT KOHcrpyKuwflTa. AKTMBMpaMKM 

OnUMflTa RegexOptions . IgnorePatternWhitespace, MO>KeM Aa M3nO/13BaMe M 

no-nper/ieAHki KOMeHTapn. ripn Ta3M onuna 3HaK"bT # 03HanaBa KOMeHTap ao 
Kpaa Ha peAa, a npa3HMTe npocTpaHCTBa ce nrHopupaT (m MO>xe Aa ce ki3no/i3- 
BaT 3a nper/ieAHOcr). Ako MCKaMe Aa M3no/i3BaMe npa3HM npocrpaHCTBa v\ # b 
Lua6/iOHa, Tpa6Ba Aa w3no/i3BaMe escaping (MeTOAtT Escape (...) cbu\o ro 
npaBu). 



<( [A-Za- 


-z]\w*) 


#begin opening tag 


[ A >]* 




ttattributes 


> 




#end opening tag 


. *? 




#text in tag 


</\l> 




ttclosing tag (matches the opening tag) 



MoflMcjDMKaTopM Ha pery/iapHMTe M3pa3M 

rieT ot onunnTe 3a pery^apHM M3pa3M MMaT cbKpaTeHM eAHo6yKBeHM 03Hane- 
HM5i, komto MOxeM Aa ki3no/i3BaMe HanpaBO b M3pa3a v\ Aa rn BK/iionBaMe v\ 
M3K/iionBaMe 3a 4acTM ot Lua6/iOHa. ToBa noHAKora ce OKa3Ba AOCTa yqo6HO. 

CnOMeHaTMTe 03HaneHMfl ca i, m, n, x V\ s - CbOTBeTHO 3a IgnoreCase, 
Multiline, ExplicitCapture, IgnorePatternWhitespace M Singleline. 

CnHTaKCMCbT 3a ynoTpe6aTa mm e cnep,Hv\s\T\ 

- aKTMBupaHe: (?imnxs). MoxeM Aa c/io>ki/im npoi/i3BO/iHa KOM6nHaunfl ot 
neire cwMBO/ia b CKo6nTe, HanpuMep (?isxn). ToBa 03HanaBa, ne OTTyK 
HaA^CHO b M3pa3a {v\nv\ AOKaTO He 6"bAaT OTMeHeHu), noconeHMTe onunn 
BaxaT. 

- Ae3aKTMBnpaHe: (?-imnsx). AHa/iorwuHO, Ae3aKTMBnpa bcmukm 
noco^eHM onuuM OTTyK HaA^CHO. flBeTe MoraT Aa ce o6eAMHAT, 
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HanpuMep (?im-s). Bcmukm ot/iabo Ha MMHyca ce aKTMBupaT, a Te3M 

OTAflCHO ce fle3aKTMBMpaT. 

- b paMKMTe Ha rpyna: Ako MCKaMe fla bk/iiohmm v\i\v\ m3k/ik)hmm HAKaKBa 
onunfl caMO 3a nacr ot Lua6/iOHa, MOweM fla ki3no/i3BaMe to3m 

CMHTaKCMC: " (?i) some_part (?-i : case_sensitive_part) rest", T.e. fla 

flecpMHupaMe rpyna, koato He na3M cbBnafleHwe, m fla m npmonMM 

CbOTBeTHMTe MOflMCpMKaTOpM. 

C^eflHMAT npuMep fleMOHCTpupa MOflncpMKaTopa i: 



LUa6/i 


oh: (?±)6m(?- 


■i)pa v\nv\ 


(?i 


6m) pa 




6wpa 


- cbBnafleHwe 


"6npa" 








6Mpa 


- cbBnafleHne 


"6Mpa" 








6MpA 


- HflMa cbBnafleHne (npn 


"pa" 


Bene HAMaMe 


IgnoreCase) 



Oco6eHOCTM m MeTacMMBO/iM, CBi>p3aHM c Unicode 

KoraTO npoBep^BaMe 3a Ba/iwflHOCT noTpe6wTe/iCKn bxoa, a v\ KoraTO m3b/im- 
naMe MHCpopMaunfl c pery/iapHM M3pa3M, Tpa6Ba fla MMaMe npeflBMfl B"b3MO>K- 
HOCTTa fla pa6oTMM b MHTepHauwoHa/iHa cpefla. B eflHa o6nKHOBeHa cpopMa 3a 
nont/iBaHe c MMe v\ cpaMM/ikifl 6nxMe mot/im fla Ba/iwflkipaMe MMeTO c M3pa3 ot 
Tuna Ha " A [A-za-z]$", ho TOBa HAMa fla e KopeKTHO 3a flyMM KaTO Moller v\nv\ 
Jerome, komto ca cbBceM pea/iHM MMeHa. 

BceKM, komto ce e c6/i"bCKBa/i c npo6/ieMkiTe Ha kiHTepHaukiOHa/iki3auki*iTa Ha 
nporpaMMTe, ce e y6eflki/i, ne npeoflo/isiBaHeTO mm CbBceM He e Tpi/iBwa/iHO. 
Ako pa6oTMM 6e3 Unicode v\ caMO c pa3/iwnHn koaobm Ta6/inun, Te3M npo6/ie- 
mm ce 3afl"b^6o4aBaT. Ho flopn v\ c Unicode He BMHarn CMe b cbcroflHkie fla 
onpefle/ikiM HflKaKBM touhm rpaHnun Ha Ba/ikiflHM 3a cnyna*i Unicode KOflOBe, 
TaKa ne fla M3no/i3BaMe KOHCTpyKunn KaTO [\uxxxx-\uyyyy] . B e3MUMTe cb- 
mecTByBaT MHO>KecTBO M3K^K)4eHMfl m cneuwa/iHki c/iynaw, komto 3aTpyflH*iBaT 
o6pa6oTKaTa - HanpuMep b aHMMMCKua e3MK no npuHunn HAMa yflapeHna, ho 
MMa flyMM KaTO "caffe", KaTO TyK nocneflHaTa r/iacHa He B/iM3a b craHflapTHMTe 
rpaHMun Ha /laTMHCKMTe cmmbo/im b Unicode. 

MeTacMMBO/iMTe 3a Unicode KaTeropnn 

noflo6HM npo6/ieMM MOxeM fla peiuaBaMe ziecHO npe3 cneuwa/iHMTe MeTacuM- 

BO/1M 3a KaTeropMM \p{category} M \P{category } . B Unicode BCeKM CMMBO/1 

npkiHafl/ie>KM Ha onpefle/ieHa KaTeropua (HanpuMep r/iaBHM 6yKBM, fleceTkinHki 
apa6cKM uncppn, pmmckm uncppn, MaTeMaTM^ecKn cmmbo^m m t. h.). 

KoHCTpyKUMATa \p{category} HaMupa cbBnafleHne c BceKM Unicode cmmbo/i, 
komto B/iM3a b KaTeropw*iTa category. HanpuMep "\p{Li}" me OTKpue bcmukm 
Ma/iKki 6yKBM, a "\p{Sc}" bcmukm cmmbo/im 3a Ba/iyTa KaTO $, € v\nv\ ¥. 
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06paTHO, KOHCTpyKUklflTa \P{category} TbpCM 3a BCM4KM CI/IMBO/IM, KOMTO He 

ca b yKa3aHaTa KaTeropua, HanpuMep "\p{Nd}", me HaMepn cbBnafleHkie c 
BCM4KM ckiMBO/ii/i, komto He ca apa6cKki uncppn. 

rit/ieH cnncbK c Unicode ckiMBO/ikue no KaTeropnn MO>Ke fla 6"bfle otkpmt Ha 
http://www.fileformat.info/info/unicode/cateqory/ , KaKTO v\ Ha. OcHOBHMTe 
KaTeropMM ca: L (Letters), N (Numbers), M (Marks), P (Punctuation), 
Symbols (S), Separators (Z) v\ Other (C), KaTO BC^Ka ot tax cm MMa no 
hhko/iko noAKaTeropnn, HanpuMep Pd (Punctuation-Dash) ca bcmukm 
BMAOBe TupeTa, Sm (Symbols-Math) ca BCflKaKBM MaTeMaTwuecKki cmmbo/im m 
t.h. Mo>KeM fla M3no/i3BaMe v\ KOHCTpyKunn KaTO IsHebrew, IsArabic v\ t.h., 
c komto MO>KeM fla npoBepuM fla/iw flafleH cmmbo/i e cbOTBeTHO b eBpewcKaTa 
v\nv\ apa6cKaTa a36yKa. HanpuMep \p{isKatakana} me HaMepn cbBnafleHwe c 
BCM4KM cmmbo^m ot anoHCKaTa a36yKa KaTaKaHa. 

KaK fla npepa6oTMM uja6/iOHa 3a MMeHaTa? 

KaTO M3no^3BaMe Te3M KOHCTpyKunn, c Lua6/iOH ot BMfla Ha 
[\p{Li}\p{Lu}\p{Lo}]+ (Letter-Lowercase, Letter-Uppercase, Letter-Other) 
MO>KeM fla HanpaBMM no-flo6pa v\ cbo6pa3eHa c 1/iHTepHau.i/iOHa/iHHTe yc/iOBMH 
npoBepKa 3a MMe. IHe 0T6e/ie>KkiM, ne b noBeneTO c/iynaw 6nxMe Mor/in npocTO 
fla M3no/i3BaMe KOHCTpyKun^Ta \w+. OcBeH aKO e cneu.ua/iHO yKa3aH0 
npoTMBHOTO etc cbOTBeTHaTa onunfl, MeTacuMBO^tT \w e eKBMBa^eHTeH Ha 
alphanumeric K/iac b TepMMHMTe Ha Unicode, T.e. BK/uonBam cmmbo/im ot 
bcm4km a36yKM. Bee naK TOBa He BMHarn e yMecTHO, 3aiuoTO \w e touho eKBM- 

Ba^eHTeH Ha [\p{Ll}\p{Lu}\p{Lo}\p{Lt}\p{Nd}\p{Pc}], KOeTO BK/lK)4Ba 

ni/icna, cmmbo/im 3a CB"bp3BaHe Ha flyMM KaTO "_" (underscore), 3ar/iaBHH 
6yKBM m t. h., a Te3M cmmbo^m noHAKora (KaKTO m b cnynayi c MMeHaTa) He ca 

HM Hy>KHM. 

Bid3mo>khm npo6/ieMM c Unicode 

BvrpeujHaTa noflflp"b>KKa Ha Unicode 3a HM30BeTe b .NET Framework 3Hanw- 
Te/iHO HaMa^ABa npo6/ieMi/iTe, komto ce cpeiuaT npn flpyrn n/iaTCpopMM c 
KOHBepcuflTa Ha cmmbo/ii/i ot flpyrn koaobm Ta6/ii/iu.n. ripn Bee TOBa Tpa6Ba fla 
BHMMaBaMe 3a hakom noTeHu.ua/iHw onacHOcrw. 

fla pa3MeflaMe cwMBO/ia "a". To3m cmmbo/i e eflHa BM3va;iHa rpacbeMa , ho 
MO>Ke fla ce cbcroii ot flBa pa3/ikmHki Unicode cwMBO/ia (TOUKOBa flBOMKa). 
HanpuMep tom MO>Ke fla ce KOflupa npe3 ci/iMBO/ia Ha 6yKBaTa "a" (\u0061) 
n/iioc cwMBO/ia 3a KOM6nHnpaiuo 3aTBopeHO yflapeHne \u3000. 

ripn TOBa B"b3HMKBa npo6/ieM c HaujMTe Lua6/iOHM. Ako 6yKBaTa e KOflnpaHa c 
TOUKOBa flBOMKa ot flBa cuMBO^a, to M3pa3"bT . (TOUKa), npw/io>KeH Btpxy a, 
me HaMepn KaTO cbBnafleHkie ntpBO a, a noc/ie yqapeHkieTO. U,yi/iaTa rpacpeMa 
MO>KeM fla npuxBaHeM c .. (flBe toukm), a HanpuMep M3pa3"bT A .$ me ce 
npoBa/iw, 3aiuoTO ci/iMBO/ikiTe ca flBa, a He eflMH. 

Mo>KeM eBeHTya/iHO fla npeflBM>KflaMe noflo6HM cuTyaunn v\ fla ch>o6pa3$iBaMe 
HaujMTe Lua6/iOHki c TOBa noBefleHne Ha Unicode CMMBO/iMTe, ho 3a cbwa/ieHwe 
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CMMBO/i"bT a MO>Ke p,a ce KOflupa v\ c eflMHCTBeH Unicode ci/imbo/i - \uOOeo. 
ToBa e TaKa no kiCTopwuecKki npn^MHn, noHe>Ke to3m cmmbo/i npwcbCTBa b 
KOAOBaTa Ta6/ii/iua Windows-1252. £cho e, ne i-mMa OTKbAe p,a 3HaeM p,anv\ 
6yKBaTa, koato no/iynaBaMe Ha BxoAa, OTroBapa Ha eAMH v\nv\ Ha ABa Unicode 
cwMBO/ia, KoeTO yc^o>KHflBa HeiuaTa. 

PeiueHMn Ha noAo6HM npo6/ieMM 

B TaKMBa c/iynan othobo MO>KeM p,a M3no/i3BaMe MexaHM3Ma Ha KaTeropnnTe. 
LUa6/iOH"bT "\p{M}\p{M}*" peiuaBa npo6/ieMa - tom HaMupa 3a cbBnaAeHwa 
KaKTO eAMHM4HM cmmbo^m, komto He ca KOM6nHnpaiuM 3Hau.w (Marks), TaKa M 

KOM6MHai4MM OT eAHHMUHM CklMBO/ll/1 M TaKMBa 3HaU.M. Ta3M KOHCTpyKUMfl 

MO>KeM cnoKOMHO p,a M3no^3BaMe BMecTO TO^KaTa, KoraTO hm ce Ha/iara p,a 
pewaBaMe TaKbB npo6/ieM. ToBa, ne ci/imbo/ivt * e "/iaKOM", He 6nBa p,a hm 
npnTecHABa, 3aiuoTO H^Ma KaK p,a M3B/ieneM no norpewKa nacr ot BTopa 
rpacpeMa - bcm^km rpacpeMM Tpa6Ba p,a 3anonBaT etc 3HaK, komto He e 

KOM6MHMpaiU CMMBO/l. 

noBene MHCpopMaunfl othocho pery/iapHMTe M3pa3M v\ Unicode Mowe p,a ce 
OTKpue Ha CTpaHnuaTa "Unicode Regular Expression Guidelines" ( http://www. 
unicode.org/reports/trl8/ ). 

npeflBapMTe/iHO KOMnkuiupaHe u 3ana3Baine Ha 
pery/ijqpHM M3pa3M 

EAHa MHTepecHa b"B3mo>khoct Ha 6ki6/ii/iOTeKaTa 3a pery^apHM M3pa3M b .NET 
Framework e KOMnw/ikipaHeTO mm ao caMOcroyiTe/iHO aceM6/ii/i. Hpe3 CTaTMUHMfl 

MeTOA Regex . CompileToAssembly (RegexCompilationlnf o [ ] , AssemblyName) 
Hue MWKeM p,a 3ana3kiM npoki3BO/ieH 6pow TecTBaHM pery/iapHki M3pa3n b DLL 
MOAy/i, 4pe3 komto nocne p,a vv\ M3no/i3BaMe b HaiunTe npn^OKeHna. 

K/iaCbT RegexComilationlnfo e nOMOLUeH K/iac, B KOMTO na3MM MHCpopMaUMfl 

3a Lua6/iOHa Ha 3ana3BaHna pery/iapeH M3pa3, 3a MMeTO, c KoeTO me ro 
AOCTbnBaMe, 3a npocrpaHCTBOTO My ot MMeHa, KaKTO i/i 3a HacTpoMKMTe ot Tun 

RegexOptions, C KOMTO U\e TO M3nO/13BaMe. K/iaCbT AssemblyName CbxpaHflBa 

MMe, Bepcufl m Apyrn ashhh 3a aceM6/ikiT0, b KoeTO me 3ana3MM pery/iapHMTe 
cm M3pa3M. noApo6Ha MHCpopMaunfl m 3a ABaTa K/iaca MO>Ke p,a ce HaMepn b 
MSDN. IHe noKaxeM eAHH KpaTbK npuMep 3a M3no/i3BaHeTO Ha Ta3M TexHO- 
ziorkifl c hakom ot Bene pa3r/ieAaHMTe pery/iyipHM M3pa3n: 



using System; 

using System. Text . RegularExpressions; 

using System. Reflection; 

using System. 10; 

class RegexClasses 

{ 

static void Main ( ) 

{ 
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// Positive integer pattern 

string positivelntPattern = @" A [ 1-9] [ 0-9] *$ " ; 

// Unicode name pattern 

string unicodeNamePattern="\b ( [p { LI }p { Lu }p { Lo } ] p {M} * ) +\b" ; 

// Option=value declarations pattern 

string optionValuePattern = @" A ( \w+) = ( \w+) ; $ " ; 

RegexCompilationlnf o [ ] compilelnfo = { 

new RegexCompilationlnf o (positivelntPattern, 
RegexOptions . None, "Positivelnteger" , "RegexLib", true), 
new RegexCompilationlnf o (unicodeNamePattern, 
RegexOptions . None, "UnicodeName" , "RegexLib", true), 
new RegexCompilationlnf o (optionValuePattern, 
RegexOptions .Multiline, "OptionValueDeclaration" , 
"RegexLib", true) 

}; 

AssemblyName assemblyName = new AssemblyName () ; 
assemblyName . Name = "RegexLib"; 

assemblyName . CodeBase = Directory . GetCurrentDirectory () ; 
assemblyName .Version = new Version ( "1 . . . 0" ) ; 

Regex . CompileToAssembly (compilelnfo, assemblyName) ; 



} 



C to3m KOfl me 3ana3MM reHepupaHaTa 6n6/inoTeKa KaTO DLL cpaw/i b 
TeKymaTa flupeKTopua (TOBa e noflflnpeKTopnaTa \bin\Debug Ha AnpeKTO- 
puflTa, b koato e cpaw^tT c npoeKTa hm). 3a p,a M3no/i3BaMe pery^apHMTe 
M3pa3M, komto 3ana3i/ixMe, Tpa6Ba b npoeKTa, KBAeTO ca hm Heo6xoAHMM, p,a 
Ao6aBMM pecj^epeHMMfl (Reference) kbm hoboto aceM6/iw. 

3a ue/iTa b npo3opeu.a Solution Explorer Ha Visual Studio .NET (no 
noflpa36npaHe b fl^CHaTa nacr Ha eKpaHa) HaMnpaMe References b fltpBOTO, 
LUpaKBaMe c AeceH 6yTOH v\ M36npaMe Add Reference. CnraM c 6yTOHa 
Browse HaMnpaMe ntTfl flo HaiuaTa DLL 6w6/ikiOTeKa v\ a flo6aBAMe. 



Solution Explorer - Regextests 



~yt> Solution 'Regextests' (1 project) 
B- ijp Regextests 



Add Reference,, 



Add Web Reference. 



B RegexTest.es 



Cera ocraBa caMO f\a Ao6aBMM v\ peAa "using RegexLib;" b KOAa Ha npoeKTa 
m MO>KeM fla M3no^3BaMe 3ana3eHMTe pery^apHM M3pa3M (K/iacoBeTe 
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Positivelnteger, UnicodeName M OptionValueDeclaration B aceM6^MTO) 

noflo6HO Ha K/iaca Regex eTO TaKa: 



using System; 

using System. Text . RegularExpressions; 

using RegexLib; 

class RegexClassUse 

{ 

static void Main ( ) 

{ 

string text = "98760"; 

Positivelnteger regex = new Positivelnteger ( ) 

Console . WriteLine ( regex . IsMatch (text) ? 

"Success" : "Failure"); 
} 
} 
} 
// Output: Success 



Pa36npa ce, KoraTO pa6oTMM c Hawi/i 3ana3eHM K/iacoBe, H^Ma CMMCb/i fla 
M3no^3BaMe craTMUHMTe MeTOflu, 3aiuoTO v\p,es\ja e fla ce B"b3no/i3BaMe ot Bene 
flecpMHupaHMfl Lua6/iOH. 

OcBeH MHoroKpaTHOTO M3no^3BaHe Ha no/ie3Hi/i pery/isipHM M3pa3M, npeflBapw- 
Te/iHOTO KOMnn^npaHe MMa oiue eflHO npeflkiMCTBO - noBMiuaBa ce CKopocTTa 
Ha pa6oTa, 3aiuoTO ce cnecrflBa BpeMeTO 3a KOMnw/iauwfl Ha M3pa3a - tom e 
Bene KOMnn^npaH bbb BK/iioneHOTO aceM6/iw. 

Kora fla M3no/i3BaMe pery/mptm M3pa3M 

Pery^apHMTe M3pa3M npeflcraB/isiBaT 3HanwTe/iHO yflo6cTBO npn TeKcroo6pa- 
6oTKaTa. C/iefl KaTO npi/iflo6weM onuT b M3no/i3BaHeTO mm, e ziecHO fla ce 
M3KyujMM m fla 3anonHeM fla rn ynoTpe6siBaMe npn BC^Ka B"b3MO>KHa 3a,aana. 
Tpa6Ba o6ane fla cm flaBaMe CMeTKa, ne pery/iapHMTe M3pa3M kpmat hakom 
Heyflo6cTBa. 

Pery/iapHMTe M3pa3M etc curypHOCT ce noflfl"bp>KaT flocTa TpyflHO. MaKap v\ 
pa36npaeM, TexHu^T CMHTaKCuc He e zieceH 3a neTeHe. B MOMeHTa, b komto hm 
Tpa6BaT fla vv\ nuiueM 3a ntpBM irbT, BeposiTHO me MMaMe flocraTbUHO BpeMe 
fla mm OTfle/ikiM BHMMaHne v\ fla vv\ o6mmc^mm flo6pe. 06ane b hakom nocnefl- 
Baiu MOMeHT, b komto me hm ce Ha/io>KM fla rn ki3no/i3BaMe v\nv\ fla vv\ npoMe- 
HflMe, e MHoro BepoaTHO M3pa3MTe fla hm M3r/ie>KflaT Hepa36npaeMM, MMeHHO 
3aiuoTO TpyflHO ce neTaT. ToBa Ba>KM b oiue no-ro/iflMa CTeneH, aKO ce Ha/iara 
fla npoMeHAMe v\nv\ fle6trBaMe HanncaHM ot hakom flpyr pery/iapHM M3pa3M. 
McTMHa e, ne KOMeHTapnTe flOHHicbfle noMaraT 3a pa36npaHeTO Ha Lua6/iOHMTe, 
ho KaTO \\s\no noflflp"b>KKaTa Ha pery/iapHki M3pa3M e TpyflHa v\ 6aBHa. 

KaKTO m M3o6iuo npn nucaHeTO Ha koa, flo6pe e fla ce npwfl"bp>KaMe kbm no- 
npocTM pery^apHM M3pa3M. Pa36npa ce TaxHaTa cw/ia 3a HAKoe e/ieraHTHO 
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peiueHne Ha npaKTkmecKi/i npo6/ieM o6mkhob6ho ce npoyiBflBa npn no-c/io>KHki 
m HeoneBMAHM KOHCTpyKUMM, ho flopn c/iynaaT fla e TaKtB, flo6pe e fla 
c/iaraMe AOcraTbUHO KOMeHTapn, 3a p,a Mowe hakom cnep, Hac p,a pa36epe 
KaKBO npaBMM i/i 3aiuo ro npaBMM c to3m bma Ha Lua6/iOHa. KaTO AOirb/iHM- 
Te/iHa npenoptKa, xy6aBO e npo6/ieMMTe fla ce pewaBaT Ha nacm v\ c no- 
npocTM pery/iapHi/i M3pa3M. TaKa MOxeM eflHOBpeMeHHO fla ce B"b3no/i3BaMe ot 
TAXHaTa MOiu m fla mm ocurypuM no-/iecHa noflflptxKa. 

HflKOSIKO flyMM 3a ectieKTMBHOCTTa 

Pery/iapHMTe M3pa3M noHAKora MO>Ke fla MMaT M3K/iK)4MTe/iHO HMCKa ecpeKTMB- 
hoct. ToBa cbiuo e eflHa ot npn^MHUTe fla BHMMaBaMe npn THXHaTa ynoTpe6a. 
npo6^eMMTe ce ecpeKTi/iBHOcrra HaM-necro npow3TkmaT MMeHHO ot HenpaBM/i- 
ho M3no/i3BaHe Ha pery/iapHkiTe M3pa3M. C/ieAHkisiT koa HanpuMep Moxe fla 
3a6aBM 3Hani/iTe/iHO flopn 6"bp3 KOMniOTbp (Ha 1,7 GHz MaujMHa T03M koa He 
ycnflBa fla 3aB"bpujn 3a eflHa holm, a noBene He e i/i3naKBaH): 



string text = "aaabacabababaccbacbcbccacbcbccbacccccc" ; 
string pattern = @" ( \w*ab | \w*ac | \w*aa | \w*c) *cccccc" ; 
Match m = Regex .Match (text, pattern); 



ripwuMHaTa 3a HMCKaTa ecpeKTMBHOCT, Ha koato MoraT fla ca >xepTBa perynsip- 
HMTe M3pa3M, e b Ha^MHa mm Ha ki3n"b/iHeHkie. 3a fla noflfl"bp>KaT ki3pa3HTe/i- 
HaTa MOiu m B"b3MO>KHOCTMTe, komto onwcaxMe, pery^apHMTe M3pa3M M3no/i- 
3BaT cnoMeHaTMfl Bene MexaHM3"bM Ha HefleTepMMHupaHn KpaMHM aBTOMa™. B 
ropHMfl npuMep CMMBO/ikiTe 3a KO/iwnecTBO * KapaT MaiunHaTa fla M3B"bpujBa 
Maiua6HO TtpceHe c BptiuaHe Ha3afl (backtracking) flOKaTO OTXBtp/iki bcmukm 
Henoflxoflfliflu noflHM30Be npn TbpceHeTO. ripn TOBa 3apaflM ziaKOMUTe 3Be3- 
AM4KM Ttpcn ntpBO Hai/i-ro/ieMkiTe cbBnaAeHkifl, KoeTO AOirb/iHkiTe/iHO a 3a6a- 

Bfl. 

TbpceHeTO c BptiuaHe Ha3aA e ochobhmat npo6/ieM npn pa6oTaTa c Lua6/iOHki. 
flo6poTO no3HaBaHe Ha AewcTBueTO Ha Mawi/maTa Ha pery/iapHMTe M3pa3M v\ 
AOCTaT"b4HO onuT ca He3aMeHMMM 3a M36arBaHe Ha HenpaBi/i/iHaTa ynoTpe6a 
Ha iua6^0HMTe, koato HaMa/iflBa ecpeKTi/iBHOcrra v\ noAKonaBa no/i3aTa ot tax. 
flo6pe e Aa ce onuTBaMe p,a nuiueM npocTM pery/iflpHM M3pa3M, 3a p,a MOxeM 
Aa vv\ ocmmc/imm. MoxeM Aa cm vv\ npeAcraBHMe KaTO rpacp (KaKbBTO e v\ 
caMMAT KpaeH aBTOMaT) - aKO rpacptT MMa mhoto umk/im, Bepo^THO o6pa6oT- 
KaTa c Lua6/iOHa me e 6aBHa. 

npMMep 3a HenoAxoAflLU backtracking 

IHe noKaxeM caMO eAMH KpaTbK npuMep, komto Aa hm AaAe npeACTaBa 3a 
KaKBO Tpa6Ba Aa BHMMaBaMe. B nacrra 3a "M"bp3e/iMBkiTe" MeTackiMBO/iw noKa- 
3axMe KaK Tpa6Ba Aa ce ynoTpe6n KOHCTpyKunaTa <.+?> BMecTO <.+>, 3a Aa 
y/iOBMM caMO OTBapfliunfl Tar, a He m 3aTBapfliunfl. 

Ta3M KOHCTpyKUMM o6ane e HeecpeKTMBHa. fla pa3MeAaMe npuMepHna TeKCT 

<body>text</body> m Aa BMAMM KaK AeMCTBa MailJMHaTa TyK. ritpBMflT CMMBO/l 

"<" KopeKTHO OTroBapa Ha Lua6/iOHa v\ TbpceHeTO npoA"b^>KaBa HaTaTbK. TyK 
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MMa cmmbo/i "b". Tom ki3n"b/iH*iBa yc/iOBkieTO Ha TOUKaTa b Lua6/iOHa v\ "M"bp3e- 
/imboto" TtpceHe "Ka3Ba" Ha MawkmaTa, ne e OTKpw/ia MkiHkiMa/ieH 6pow 
cbBnaAeHMfl c TOUKaTa v\ p,a npoAt/iwaBa HaTaTbK. TyK b Lua6/iOHa MMa >, ho b 
TeKCTa MMa "o". C/ieAOBaTe/iHO He MO>xe p,a MMa ycneujHO cbBnaAeHkie v\ 
MaujMHaTa ce Bptiua Ha3aA, 3a p,a onuTa to3m irbT c ABa cwMBO/ia, komto p,a 
yAOB^eTBopyiT .+?. Bn>KAa ce, ne naK cnep, ^eTupn BptmaHi/m me MMaMe 
pe3y/iTaT - TOBa e npuMep 3a Hecbo6pa3HBaHe c TbpceHeTO c BptiuaHe Ha3aA- 

no-Ao6pnflT BapnaHT e KOHcrpyKui/mTa <[ A >]+>. ripn Hea MaujMHaTa AnpeKTHO 
o6xo>KAa cuMBO^MTe, AOKaTO CTurHe ao 3aTBapaiuaTa CKo6a v\ noHe>Ke n/iiocbT 
e "/iaKOM", npi/ieMa TOBa 3a ycneujHO cbBnaAeHi/ie v\ He ce Bptiua Ha3aA- 

flpyr npuMep 3a /iolu M3pa3 e . * (pattern) .*, KoraTO npocro TtpcuM CbBna- 
eHue c pattern. TyK ot orpa>KAaHeTO c .* H^Ma HkiKaKbB CMiicbJi, a v\3i\v\ui- 
hmjit backtracking 3a6aBfl o6pa6oTKaTa Ha M3pa3a. 

B 3aK/iK>neHwe, Tpa6Ba p,a BHMMaBaMe Kora Lua6/iOHkiTe hm MO>xe p,a nonaAHaT 
b CMTyaunfl p,a 3a6aB*rr TBtpAe mhoto i/i3n"b/iHeHi/ieTO Ha nporpaMaTa. no- 
npocTMTe M3pa3M m TyK noMaraT 3a no-/iecHO M36arBaHe Ha to3m npo6/ieM v\ 
Ao6pa noAAP"b>KKa. 

Hakojiko pery/i5ipHM M3pa3a ot npaKTiixaTa 

IHe noKa>KeM oiue hako/iko pery/iflpHM M3pa3a, komto 6nxa momm p,a ce M3- 
no/i3BaT 3a npaKTwuecKa ynoTpe6a npn pa3pa6oTKaTa Ha pea/ieH cocpTyep v\ 
aApecupaT necro cpeiuaHM 3ap,anv\. Kbm tax Moxe p,a ce Ao6aBM v\ i"ioapo6ho 
pa3MeAaHMAT Bene npuMep 3a ki3B/ikmaHe Ha HTMLTaroBe ot TeKCT. 

Pa3MnHa Ha rrbpBMTe flBe aymm b hm3 

Hpe3 cuMBO^MTe 3a KO/in^ecTBO noBTopeHMfl, T03M npuMep ziecHO MO>Ke p,a 
6"bAe pa3LunpeH v\ 3a no-o6iun cnynaw (pa3MeHAHe Ha m-TaTa v\ n-TaTa AyMa v\ 
AP-)- M3pa3"bT npeMaxBa v\ npa3HMTe cmmbo^m b Hana/iOTO Ha TeKCTa. 



string 


text = " 


HaMa 6wpa, 


flaw p 


aKMa 


" ; 








string 


pattern = 


= @" A \s* (\w+ 


) (\w+ 


) (\w+)" 


; 






string 


newText = 


= Regex.Repl 


ace ( t 


ext, 


pa 


tt 


ern, 


"$3$2$1") ; 


Console . WriteLine (newText ) ; 














// Output: 6npa 


Hfliia, flaw p 


aKMH ! 













napcBaHe Ha aeKsiapauiMM <var> = <value> 

noAo6eH M3pa3 Bene pa3r/ieAaxMe b eAHH ot npuMepnTe. ripeAno/iara ce, ne 
pa3Me>KAaMe cpaw/i, b komto Te3M AeK/iapauwki ca noApeAeHM no eAHa Ha peA- 
TeKCTa. BTopaTa nacr Ha Lua6/iOHa i/i3no/i3Ba \s BMecTO \w 3apaAn B"b3MO>K- 

HOCTTa OT 3Ha4M KaTO "%" M AP- 



string text = "server=mail . bg\nuser=ul\npass= ! prll7 " ; 
string pattern = @" A ( \w+? ) \s*=\s* ( \S + ) \s*$ " ; 
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MatchCollection matches = Regex .Matches (text, pattern, 

RegexOptions .Multiline) ; 
foreach (Match m in matches) 

{ 

Console . WriteLine ( "var={ } value={ 1 } " , 
m. Groups [1], m. Groups [2 ]) ; 

} 

/* Output: 

* var=server value=mail . bg 

* var=user value=ul 

* var=pass value=!prll7 
*/ 



napcBaHe Ha flam 

ToBa e 3aflana, c koato BepoaTHO ce e c6/i"bCKBa/i BceKM nporpaMMCT. noi<a3a- 
hmjit b T03M npwMep M3pa3 He e nepcpeKTeH (He Ha/iara orpaHwueHWfl AHMTe 
Aa ca ao 31, a Meceui/ue ao 12, an He crruMTa kom Meceun ko/iko ahm no3BO- 
nf\Baj), ho Btpujn cpaBHMTe^HO Ao6pa pa6oTa. Hairb/iHO KopeKTeH 3a 3aAa- 
naTa M3pa3 ce KOHcrpywpa AOCTa TpoMaBO - orpaHi/maBaHeTO Ha nwcna b 
HAKaKBM MHTepBa^n no npuHunn e 3aAana, koato He e cbBceM CBOMcmeHa 3a 
pery^apHMTe M3pa3M. TaxHaTa cw/ia e b M3MCKBaHMflTa kbm cpopMaTa Ha 
TeKCTOBaTa MHCpopMauna. 



string text = "17.03.2004 


12 


:11:05"; 


string pattern = 






@"\A(?<day>\d{l,2}) 


# 


day in the beginning 


(\. I\/) 


# 


separator (. or /) 


(?<month>\d{l,2} ) 


# 


month 


(\. I\/) 


# 


separator (. or /) 


(?<year>(19|20) ?\d{2}) 


# 


year (19XX, 20XX or XX) 


\s + 


# 


whitespace 


(?<hour>\d{l,2}) 


# 


hour 




# 


separator 


(?<min>\d{l,2}) 


# 


minutes 


(: (?<sec>\d{l,2}) )? 


# 


seconds (optional)"; 


Match match = Regex .Match (text, pattern, 


RegexOptions . IgnorePatt 


ernWhitespace) ; 


if (match . Success ) 

{ 

GroupCollection gr = ma 






tch . Groups; 


Console .WriteLine ( "day= 


{0 


month={l} year={2}\n" + 


"hour={3} min={4} sec={5}", 


gr [ "day" ] , gr [ "month' 


], 


gr [ "year" ] , 


gr [ "hour" ] , gr [ "min" '_ 

} 
else 

{ 


, 


gr [ "sec" ] ) ; 
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Console .WriteLine ( "Invalid date and time!"); 

} 

/* Output: 

* day=17 month=03 year=2004 

* hour=12 min=ll sec=05 
*/ 



npeMaxBaHe Ha ni>T ot mmcto Ha 4>aii/i 

LUa6/iOH"bT noKpuBa iokto UNIX, TaKa v\ Windows ctm/i Ha M3nncBaHe Ha ntTH 
AO cpaw/ia. /laKOMaTa 3Be3AH4i<a no3BO/isiBa p,a ce CTurHe ao nocneAHaTa 
HaK/iOHeHa nepTa npeAH caMOTO MMe Ha cpaw/ia. 



St 


ring 


fileName = 


@"/home/nakov 


/sample 


tar 


• gz"; 




St 


ring 


fileOnly = 


Regex . Replace 


( fileName, 


@" A 


* 


(\\l/)", ""); 


Co 


isole 


.WriteLine 


(fileOnly) ; 












// 


Outp 


ut : sample 


. tar . gz 













Ba/iHflauHsi Ha IP aapecM 

TyK MOxeM Aa bmamm oiue eAHH npuMep 3a TOBa KaK Tpa6Ba p,a npeueHHBaMe 
3a ce6e cm p,anv\ MCKaMe a6co/iK>THa KopeKTHOCT v\nv\ He AOTaM KopeKTHa 
npoBepKa e AOcrarbUHa, 3a Aa ocurypn ckirypHOcrra Ha nporpaMaTa. ritpBHAT 
M3pa3 y/iaBH npaBM/iHO bcmukm IP aApecu v\ nocraBfl yc/iOBi/ia 3a cpopMaT, ho 
He orpaHkmaBa nwcnaTa ao 255. Btopmht npuMep npaBM TOBa, ho ce BM>KAa 
ko/iko no-TpoMaB CTaBa M3pa3"bT. M3no^3BaMe non-capturing groups, 3a Aa He 
6aBMM MaujMHaTa npn TbpceHeTO c BptiuaHe. 



string shortPattern = @" A ( ? : \d{ 1, 3 } \ . ) { 3 } \d{ 1, 3 } $ " ; 
string longPattern = @" (?: (?:25[0-5] | 2 [0-4] [0-9] | " 

+ @" [01] ? [0-9] [0-9] ?) \. ) {3}" 

+ @"(?:25[0-5] | 2 [0-4] [0-9] | [01]?[0-9] [0-9]?)"; 



no/ie3HM MHTepHeT pecypcu 

MMa pa36npa ce 6e36poi/iHO mhoto Apyrn totobm HanncaHM M3pa3M. 3a nonTi/i 
BceKM no-o6iu npaKTwuecKki npo6/ieM Moxe Aa ce HaMepn Bene o6Mnc/ieH i/i 
M3npo6BaH M3pa3 b MHTepHeT. CbmecTByBaT ue/iw 6ki6/ikiOTeKki ot pery/iapHki 
M3pa3M, komto ca Ha pa3no/io>KeHkie Ha BceKM, pewki/i Aa rn ki3no/i3Ba. 

/]o6"bp npuMep b TOBa OTHOiueHMe e cai/iTbT http://www.reqexlib.com/ . TaM 
MO>Ke Aa ce HaMepyrr peAnu.a no/ie3HM v\ MHTepecHM Lua6/iOHki, komto Aa 
y/iecHHT pa3pa6oTKaTa Ha BaiuaTa nporpaMa. C TtpceHe b MHTepHeT MoraT Aa 
ce OTKpuflT m Apyrn noAo6HM 6w6/ikiOTeKki. Bee naK Ao6pe e Te3M M3pa3M Aa 
He ce M3no/i3BaT cbBceM Ha totobo. noBeneTO ca B"bBe>KAaHi/i ot npon3BO/iHM 
noTpe6nTe^n v\ He BMHarn ca touhm m npoBepeHM bbb bcmukm CMTyau.nn. 
/]o6pa npaKTMKa e Lua6/iOHkiTe BMHarn Aa ce nper/ie>KAaT BHkiMaTe/iHO, npeAH 
Aa vv\ M3no^3BaMe. 
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3a pa3pa6oT4MUMTe, komto npeflnonwTaT caMM fla nmuaT pery/iapHkiTe cm 
M3pa3M, MHTepHeT npefl/iara v\ mhoto cafiTOBe c o6acHeHMfl 3a TexHua 
CMHTaKCuc m npwHu.nn Ha AewcTBue. Oco6eHO flo6"bp b TOBa OTHOiueHMe e 
cawrbT http://www.reqular-expressions.info/ , komto e 3afl"b/i>KMTe/ieH 3a 
BceKM, pewki/i fla ce 3aHMMaBa no-cepno3HO c pery^apHM M3pa3M. CawrbT 
npefl/iara npuMepn, o6*iCHeHkifl, Ta6/inu.n v\ M3o6iuo bci/iuko Heo6xoflkiMO. 

B MHTepHeT MoraT fla 6"bflaT otkpmtm MHO>xecTBO no/ie3Hi/i nporpaMM 3a 
TpeHnpaHe c pery/iapHki M3pa3n v\ npoBepKM 3a TaxHaTa KopeKTHOCT. TaKMBa 
ca HanpuMep Regex Buddy ( http://www.reqexbuddy.com/ ), koato e n/iaTe- 
Ha, ho npefl/iara ot/imuhm b"B3mo>khoctm m MHTyMTMBeH MHTepcpewc; Regex 
Coach ( http://www.weitz.de/reqex-coach/ '), komto i/ma Bepcua v\ 3a Linux, v\ 
The Regulator ( http://reqex.osherove.com/ ). flpyrn no,qo6Hi/i nporpaMM 
MoraT fla 6"bflaT HaMepeHM b KaTeropnaTa Regular Expressions b SharpToolbox 
( http://www.sharptoolbox.com/Paqes/Cateqory00dle9e0-5976-48el-al9d- 
304c76303239.aspx ). 

Pa36npa ce, HHCpopMau.i/m othocho pery/iapHkiTe M3pa3M v\ no-nt/iHO onucaHkie 
Ha TexHMfl CMHTaKCuc b .NET, KaKTO m npuMepn 3a ynoTpe6aTa mm, MO>Ke fla ce 
HaMepn b MSDN Library. 

MHCTpyMeHTbT The Regulator 

Ha Kpaa Ha TeMaTa me fleMOHcrpwpaMe eflHa ot ropen36poeHMTe nporpaMM, 
MHCTpyMeHTtT The Regulator. Tiiec flocraTbUHO zieceH i/i MHTyMTMBeH MHTep- 
cpewc, a cbiueBpeMeHHO npefl/iara hhko/iko MHTepecHu b"B3mo>khoctm, KaTO 
reHepupaHe Ha .NET koa m aceM6/ii/iTa, TbpceHe b RegexLib v\ flp. Mo>Ke fla 
6"bfle M3TeMeHa v\ MHcra/ikipaHa ot aflpeca, komto Bene flafloxMe no-rope. 
HeKa noKa>KeM HaKpaTKO B"b3M0>KH0CTi/iTe Ha nporpaMaTa. 

CTapTupaMe nporpaMaTa v\ b npo3opeu.a New Document B"bBe>KflaMe Haujua 
perynapeH M3pa3. IHe M3no/i3BaMe 3a npuMep M3pa3a: 



<\s*a\s[ A >]*\bhref\s*=\s*( ' (?<url>[ A ' ]*) ' | " (?<url>[ A " ] *) " | (?<url> 
\S*) ) [ A >]*>(?<linktext>(. | \s) *?)<\s*/a\s*> 



3a i/i3B/ikmaHe Ha xwnepBp"b3Ki/i ot HTML flOKyMeHT. 

ripn B"bBe>KflaHeTO MO>KeM fla o6tpHeM BHMMaHne Ha hakom ot eKCTpnTe, komto 
peflaKTopvr npefl/iara. HanpuMep npn ce/ieKTkipaHe Ha hakom OTBapaiua v\i\v\ 
3aTBapaiua CKo6a, th ce ou.BeTHBa b nepBeH npaBOtrb/iHi/iK, 3aeflH0 etc 
ctOTBeTHaTa v\. ripn M3nncBaHeT0 Ha OTBapaiua CKo6a hm ce noKa3Ba v\ cnncbK 
c auto-complete b"B3mo>khoctm 3a npoflt/iwaBaHe Ha M3pa3a. Ako hm noTpa6Ba 
hakom MeTacuMBO^, MO>KeM ziecHO fla ro flocTbnuM m npe3 fleceH 6yT0H v\ 
onuMfiTa Quick Add. 
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ijj "New Document 



<\s*a\s[ A >] *\bhref\s*=\s* 

( T (?<url>[ AT ] + ) T | "(?<url>[ A "] *) "| (?<url>\S*) ) [ A >] *> 

(?<linktext>(. | \s) *?) <\s + /a\s + > 



X 



I 



Matches 



■,) Hat 



(?«name»K) : Named Capture 

^ (<enpression>) : Capture 

^ (?:<e«p>) : Non Capture 

§ (<«>|<y>) : Alternation 

■V (?=<k>) : Positive Lookahead 

^ (?!<k>) : Negative Lookahead 

{; (?<=<k>) : Positive Lookbehind 

^ (?■=:! <k>) : Negative Lookbehind 

tg (?(<eKp>)yes|no) : Expression 

^ (?(<name>)yes|no) : Named 






11 



J 






Replace with 



O 



HeKa cera BtBeAeM cnep,Hv\n TeKCT b npcoopeua Input: 



<html> This is a hyperlink: 

<a href =" javascript : ' window . close ( ) '"> 

close the window</aXbr> . . . and one more link : <a 

targe t="_blank" href = /main . aspx class= ' link ' > <b> 

main page </b> </aX a href = 'http://www.nakov.com' 

> <img src= ' logo . gif ' >Nakov ' s home site < /a > 

<aa href=test>not a link!</aXa href hr= ' test ' >not 

a link too !</aXhref= ' www. devbg. org' >invalid!</a> 

</html> 



m fla HaTMCHeM 6yT0Ha Match Ha zieHTaTa c MHCTpyMeHTM. B npo3opeua 
Matches AO/iy b/iabo no/iynaBaMe cnncbK etc cbBnafleHMATa, otkpmtm c 
Haiunfl iua6/iOH bbb BtBeAeHna TeKCT. 

Bn>KAaMe, ne cbBnaAeHMATa ce noKa3BaT b AtpBOBMAeH bma - Ha Haw-BucoKO 
hmbo e caMOTO cbBnaAeHne c ue/iwfl M3pa3, a nop, Hero cnepeaj rpyni/iTe b 
M3pa3a m cbBnaAeHMATa c tax. KoraTO M36npaMe hakc-a rpyna b/iabo, ba^cho 
ce^eKUMATa aBTOMaTMUHO ce npeMecrBa Ha cbOTBeTHcrro mhcto. 
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Q 'New Document 



<\s*a\s[ A >] + \bhref\s*=\s + 

(' (?<url>[ AT ]*) ' | "(?<url>[ Arr ] *) "| (?<url>\S*) ) [ A >] *> 

(?<link-bext> (. | \ s) * ? ) <\s*/ a\s*> 



•r 



| Matches (3, 0,000004 sec) Replace 01 j | y 



Q [<a href =" javascript :' wine * 

Q 1: [ "javascript :' window 
j-#2: [w] 

Qurl: [ javascript :' windoi ! 

Q linktext: [Dclose the w: 
3-B [<a ntarget="_tilank" href= 

Q 1: [/rnain.aspx] 
i-@ 2 : [ ] 

Qurl: [/rnain.aspx] 



=:kj>Dmain pa 



..ft T<- a tirpf 
< 



ht.t.r : / / www . n f= 



Input Replace with 



close the window</aXJir> , 
one more link: <a 
target="_J)lank" href=/main. aspx 

' http : //www . nakov . com 1 

> <im<j src= ' logo . gif ' >Hakov ' s 

home site < /a > 

<aa href=test>not a linkk/aXa 

href hr= ' test ' >not 

a link too!</a> 



and a 



no noflo6eH Hani/m MO>KeM fla pa6oTMM c cpyHKUMMTe Replace v\ Split. B 
npo3opeua Matches MOxeM fla npeBK/iionMM Ha Splits v\ c HaTMCKaHeTO Ha 
6yTOHa Split fla bmamm KaK ce pa3,qe/ifl TeKCTa ot Input no Haujua Lua6/iOH. 
AHa/iorwuHO, aKO BtBefleM H^KaKtB Lua6/iOH 3a 3aMecTBaHe (replacement 
pattern) b npo3opeua Replace With, komto e npn Input, v\ HaTMCHeM 6yTOHa 
Replace, to b nposopeua Matches npeBK/uo^BaMe Ha Replace Output v\ 
MO>KeM fla BMflMM KaKtB 6m 6m/i pe3y^TarbT ot 3aMecTBaHeTO. 

HeKa cera HaTMCHeM Ctrl+Shift+A. B npo3opeua RegexAnalyzer ce 
noflBABa noflpo6HO onucaHne Ha TOBa KaKBM cbBnafleHna HaMupa Haujua 
M3pa3, BK/iK>ni/iTe/iHO ce BM>Kfla KaK ca o6oco6eHM rpynnTe v\ KaKBM cbBnafle- 
HM51 B HaCTHOCT HaMkipaT Te : 



Bl The Regulator 



Rle View Document 
□ y £? | Q Match 



Tools Wjndow 
y Replace = - 



Help 
Split 



Aa 


g 








jti 



Search 
earch 



Set 



IDsa 



inf a 



Connect 



SnippetsControl 



? X 



< 

Any whitespace character 

(zero or more times) 
a 

Any whitespace character 
Any character not in ">" 

(zero or more times) 
Word boundary between //w and //W 
href 
Any whitespace character 

* (zero or more times) 

Any whitespace character 

* (zero or more times) 



(?<GroupNanne>) 
?<Anotherone>%rt (' 



Qj "New Document 



<\s*a\s[ A >] *^; 
(' (?<url>[ AT — 
(?<linktext> 



iC 



Matches (3, 0.000004 sec) 



3-B [<a href ="javascr i 
- -^ I;; ["javascript: 
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ripo3opeu"bT SnippetsControl hm no3BO/iflBa fla 3ana3BaMe TaM necro ki3no/i- 
3BaHM nacrw ot pery/isipHM M3pa3M (c abomho mpaKBaHe Btpxy npa3HMfl pefl 
TaM B"bBe>KAaMe hob snippet) v\ nocne fla rn B"bBe>KflaMe ziecHO b Haujua 
Lua6/iOH (othobo c abomho mpaKBaHe Btpxy MCKaHMfl snippet). 

B npo3opeua WebSearch MO>KeM fla TtpcuM npn Ha/iwuHa Bpt3Ka c MHTepHeT 
flupeKTHO b 6n6^noTeKaTa RegexLib no k/ikdhobm aymm 3a pery/iflpHki M3pa3M, 
komto hm MHTepecyBaT. rio/iynaBaMe cnncbK c pe3y/iTaTki, 3a BceKM ot komto 
MMa onucaHne v\ npuMepn. 

MeHKDTO Tools npefl/iara hako/iko MHTepecHu bbsmokhoctm, komto cnoMe- 
HaxMe. TaM MO>xeM fla aKTMBupaMe cpopMa 3a M3npaiuaHe Ha Haiu pery/iapeH 
M3pa3 b RegexLib. Mo>KeM chu\o fla reHepupaMe .NET aceM6/iw c M3pa3a, 
KoeTO fla 3ana3MM KaTO DLL 6n6/iwoTeKa, npe3 onui/mTa Compile to 
Assembly. 



;■ Compile to Assembly. 



Assembly File Name 



MyReqexFileNanrie.dll 



_J 



Type 

Namespace: 
Cjass: 
Protection: 






MyRegexNamespace 




MyRegexClass 


Private _^J 





Compile 



Cancel 



C HaTMCKaHeTO Ha Ctrl + K aKTMBupaMe onun^Ta Generate Code, koato hm 
npeflocraBH totob .NET koa 3a M3no/i3BaHe Ha Haujua M3pa3. OopMaTa 
noflfl-bp>Ka C# m VB.NET: 



% Generate code. 



Generate code in: 
VB.NET 



C# 



private void Test() 
< 

string regex = "<\ \ s*a\ \ s [ A >] *\ \tahref' 
"?<linktext> ( . | \\ s) *?) <\\ s*/a\\ s*>"; 

System. Text . RegularExpressions . RegexO] 

| System. Text . RegularExprf 

System. Text . RegularExpressions . Regex ] 



5 



* 



< 



I 
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Ynpa>KHeHi4fl 

1. OnuiueTe HaKpaTKO KaKBO npeAcraB/iflBaT perynsipHi/iTe M3pa3M. Kom ca 
ocHOBHMTe e^eMeHTM Ha e3MKa Ha pery/iapHMTe M3pa3M? KaKBM MeTacuM- 
bo/im no3HaBaTe? 

2. OnuiueTe HaKpaTKO cpeACTBaTa Ha .NET Framework 3a pa6crra c pery- 

/lflpHM M3pa3M - OCHOBHMTe K/iaCOBe M nO"Ba>KHMTe MM MeTOAM. 

3. HanniueTe nporpaMa, koato c noMomrra Ha pery/iapeH M3pa3 no AaAeHa 
noc/ieAOBaTe/iHOcr ot cmmbo/ii/i (ue/i) v\ AaAeH TeKCT n3B/iwna ot TeKCTa 
BCM4KM AyMM, komto cbAtwaT 3aAaAeHaTa ue/i b ce6e cm ioto noAHM3. 

4. B"b3MO>KHO nv\ e npe3 pery/iapeH M3pa3 p,a ce npoBepn p,anv\ CKo6nTe b 
AaAeH hmc/iob M3pa3 ca nocraBeHM npaBM/iHO {p,anv\ 3a BCAKa OTBapama 
CKo6a MMa cbOTBeTCTBama 3aTBapaiua). 3amo? 

5. HanniueTe nporpaMa, koato c noMOiura Ha peryn*ipeH M3pa3 Ba/iMAwpa 
pea/iHM nwcna bbb cpopMaT: nana, cneABaHa ot APo6Ha nacr. HanpuMep 
4wc/iaTa "0", "33", "-2381. 78132", "4.3347", "12.00" v\ "0.34" ce c^MTaT 
3a Ba/iMAHM, a 4wc/iaTa " + 3", "-2", "24 543", "01.23", "12. ", "11,23", 
"12e7" - 3a HeBa/iwAHM. 

6. HanniueTe nporpaMa, koato M3Ba>KAa ot AaAeH TeKCTOB AOKyMeHT bcmukm 
noAHM30Be, komto npw/iwuaT Ha e-mail aApec (noc/ieAOBaTe/iHOcm ot 
cmmbo/im bbb cpopMaT < identif ier>@< host> . . . <domain>). M3no/i3BawTe 
noAxoA^iu pery/iapeH M3pa3. 

7. HanniueTe nporpaMa, koato M3Ba>KAa ot AaAeH TeKCTOB AOKyMeHT bcmukm 
HM30Be, komto npw/ii/maT Ha URL aApecu (noAHM30Be bbb cpopMaT 
www.<host>...<domain> v\ noAHM30Be, 3ano4Baiun c "http:// "). 

8. HanniueTe nporpaMa, koato c noMomra Ha pery/isipeH M3pa3 no AaAeH URL 
aApec bbb cpopMaT [protocol] ://[server]/[resource] v\3Bs\v\^a ot Hero 
OTAe/iHMTe My e/ieMeHTM - [protocol], [server] v\ [resource]. HanpuMep 3a 
URL http://www.devbg.org/forum/index.php Tpa6Ba Aa M3B/ie4e [protocol] 
= "http", [server] = "www.devbg.org" v\ [resource] = "/forum/index. php". 

9. flaAeH e penHkiK c AyMM, komto npeAcraB/iflBa TeKCT bbb cpopMaT "AyMa 
3Ha4eHne", no eAHa penHMKOBa eAMHuua Ha BceKM peA (3HaneHweTO Moxe 
Aa ce cbCTOM ot hako/iko AyMM). J\a ce cbcraBM nporpaMa, koato no 
AaAeHa AyMa HaMupa 3HaneHweTO v\ b penHMKa. M3no^3BaMTe pery/i*ipHi/i 
M3pa3M m rpynn 3a napBaHe Ha TeKCTa. 

10. HanniueTe nporpaMa, koato npeTbpcBa AaAeH TeKCT 3a AaAeHa AyMa v\ 
HaMupa m OTne^aTBa bcmukm M3peneHkifl, b komto Ta3M AyMa ce cpeiua. 
MoxeTe Aa cnwTaTe, ne bcako cpemaHe Ha hakom ot cwMBO/ikiTe ".", "!" v\ 
"?" 03Ha4aBa Kpaw Ha M3peneHMe. HanpuMep b TeKCTa "\tHa/iei/i mm 6npa! 
M3CTMHa 6npaTa 3apaAM Te3M pery/iapHM M3pa3M. IHe c^oxa ABe-Tpn b 
KaMepaTa.\n \t OTMBaM ao Mara3MHa 3a oiue 6npa." AyMaTa "6npa" ce 
cpeiua caMO b ntpBOTO v\ noc/ieAHOTO M3peneHMe. 3a pa3Ae/i*iHe Ha 
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ki3peneHkiflTa eflHO ot flpyro i/i3no/i3Bai/iTe pery/iapi-m M3pa3M. noflxoflfliu 
nv\ e M3pa3-bT \s* ( . | \s) * (\. I \! I \?) v\ 3aiuo? 

11. HanmueTe nporpaMa, koato M3B/ii/ma ot flafleH TeKCT bcmukm ue/iw nwc/ia 
6e3 3HaK m vv\ 3anncBa b MacuB ot cmmbo/ihh HM30Be. 3a ue/iTa i/i3no/i3- 

BaMTe MeTOAa Regex. Split. 

12. HanniueTe nporpaMa, koato 3aMeH*i b flafleH HTML flOKyMeHT bcmukm 
xnnepBpt3KM <a href=...>...</a> c MeTaonncaHne Ha Te3M Bpt3KM bbb 
cpopMaT [url href=...]...[/url]. nporpaMaTa Tpsq6Ba fla ce cnpaBa c b/io- 
>KeHM TaroBe v\ flopn c B/io>KeHki xnnepBp"b3KM (BtnpeKM ne TOBa He e 
no3BO/ieHO b e3MKa HTML). M3no/i3BaMTe pery/iapHM M3pa3M v\ MeTOfla 
Regex . Replace . 

13. HanmueTe nporpaMa, kohto o6ptiua flyMMTe b flafleHO M3peneHMe b 
o6paTeH pefl. HanpuMep w3peneHkieTO "Bpa/ia MOMa KtnuHM." Tpa6Ba fla 
ce npeo6pa3yBa b "KtnuHM MOMa 6pa/ia.". M3no/i3Bai/iTe MeTOfla Regex. 

Replace 3aeflHO C MatchE valuator. 

l/l3no/i3BaHa /liuepaTypa 

1. CBeT/iMH HaKOB, Pery/iapHki M3pa3n - http://www.nakov.com/dotnet/ 
lectures/Lecture-9-Reqular-Expressions-vl.O.ppt 

2. Regular Expression Tutorial - http: //www. regular- 
expressions, info/tutorial .htm I 

3. Brad Merrill, C# Regular Expressions - 
http://windows.oreilly.com/news/csharp 0101.html 

4. Yashavant Kanetkar, The Regular Expressions - 
http://www.funducode.com/csharpart/csarticle30.htm 

5. Building a Regular Expression Library Source Listing - 
http://haacked.com/articles/1465.aspx 

6. MSDN library - http://msdn.microsoft.com/library/ 



#tfgpc 

Bt/irapcKa acounaunfl 
Ha paspaSoTMMLiMTe Ha cotfnyep 



www.devbg.org 



Et/irapcKa acounaunsq Ha pa3pa6oT4MUMTe Ha coc|DTyep 
(5APC) e HecronaHCKa opraHM3aunfl, koato noflnoMara npo- 
cJDecnoHa^HOTO pa3BMTne Ha 6"b^rapcKMTe coc|DTyepHM cneun- 
a/iwcn/i npe3 o6pa30BaTe^HM v\ Apyrn MHnunaTHBn. 

5APC pa6oTM 3a HacbpnaBaHe o6MAHaTa Ha onuT Me>Kfly pa3- 
pa6oT4MUMTe m 3a ycbBtpujeHCTBaHe Ha TexHkue 3HaHmi v\ 
yMeHMfl b 06/iacTra Ha npoeKTupaHeTO v\ pa3pa6oTKaTa Ha 
coc|DTyep. 

AcounaunflTa opraHM3npa cneukia/iki3kipaHki KOHCJDepeHUMM, 
ceMMHapn m KypcoBe 3a o6yneHwe no pa3pa6oTKa Ha coc|DTy- 
ep m coc|DTyepHM TexHO/iorww. 

5APC opraHM3npa cb3flaBaHeT0 Ha HaukiOHa/iHa aKaaeMna no 
pa3pa6oTKa Ha coc|3Tyep - yne6eH ueHTtp 3a npo<fceci/iOHa/i- 
Ha noAroTOBKa Ha coc|DTyepHM cneui/ia/ikic™. 
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He06X0flMMM 3HaHlifl 

- 5a30BM no3HaHMfl 3a o6iuaTa cwcreMa ot TunoBe b .NET (Common Type 
System) 

- 5a30BM no3HaHMfl 3a e3MKa C# 

- Ba30BM no3HaHMfl 3a ynpaB/iei-me Ha naMerra v\ pecypcuTe b .NET 
Framework 

- 5a30BM no3HaHMfl no <\>av\j\o&v\ cucTeMM 

C'bfl'bp^aHiie 

- KaKBO npeACTaB^ABaT noTOUMTe? 

- noTOUMTe b .NET Framework. 5a30BM v\ npexoflHM noTOun 

- Tnn"bT System. IO. Stream. OCHOBHM OnepaUMM 

- BycJDepupaHM noTOun 

- Oaw^OBM noTOun 

- HeTun m nwcanw. /Jbomuhm m TeKCTOBM neTuw m nwcauM 

- OnepauuM c (fcaw/iOBe. K/iacoBe File v\ Fileinfo 

- Pa60Ta C AHpeKTOpMM. K/iaC0Be Directory M Directorylnfo 

- Ha6/lK)Aei-me Ha (fcaw/lOBaTa CMCTeMa C FileSystemWatcher 

- Pa60Ta C IsolatedStorage 

B Ta3M TeMa ... 

B HacToaiuaTa TeMa me pa3r/ieAaMe Hankma, no komto ce ocbiuecTBABaT bxoa 
m m3xoa ot AaAeHa nporpaMa b .NET Framework. IHe npeAcraBMM pa3/ikmHMTe 
BMAOBe noTOun - a6cTpaKunflTa, koato no3BO/isiBa Bp"b3KaTa Ha nporpaMaTa c 
HflKaKBO ycTpoMCTBO 3a cbxpaHeHne Ha ashhm. IHe o6achmm pa6oTaTa Ha 
neTUMTe m nuca^MTe, komto o6BMBaT noTOUMTe v\ TaKa y/iecHABaT pa6oTaTa c 
tax. HaKpaa, me nper/ieAaMe iokbm cpeACTBa npeAOcraBfl .NET Framework 3a 
pa6oTa c (fcaw/iOBe v\ AnpeKTopnn v\ 3a Ha6/iiOAeHkie Ha (fcaw/iOBaTa cwcreMa. 
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KaKBO npeflcraBJifiBaT noTOujMTe? 

noTOUMTe b o6eKTHO-opneHTnpaHOTO nporpaMnpaHe ca ep,na a6cTpaKunfl, c 
koato ce ocbiuecTBABa bxoa m m3xoa ot flafleHa nporpaMa. noTOUMTe b C# 
KaTO KOHuenunfl ca aHa/iori/mHM Ha noTOUMTe b Apyrn o6eKTHO-opneHTnpaHM 
e3Mun, Hanp. Java, C++ v\ Delphi (Object Pascal). 

I"Iotokt»t e noApeAeHa cepua ot 6ai/iTOBe, kohto c/iyww KaTO a6cTpaKTeH 
Kaina/i 3a flaHHM. To3m BkipTya/ieH KaHa/i CB"bp3Ba nporpaMaTa c ycTpowcTBO 3a 
cbxpaHeHne v\nv\ npeHOC Ha ashhh (Hanp. cpai/i/i Btpxy xapfl ahck), KaTO 
AOcrbntT flo KaHa/ia e noc/ieAOBaTe/ieH. noTOUMTe npeAOcraBAT cpeACTBa 3a 
neTeHe v\ 3annc Ha nopeflnun ot 6ai/iTOBe ot m kbm yctpomctboto. ToBa e 
CTaHflapTHMAT MexaHM3"bM 3a M3B"bpujBaHe Ha BxoflHO-M3xoflHM onepaunn B 
.NET Framework. 

noTOMM - npiiMep 

C^eflHaTa nporpaMa pea/ii/i3kipa KonnpaHe Ha cpaw/iOBe npe3 noTOun. Js\ 
cb3AaBa Konne Ha Notepad (notepad.exe), craHAapTHi/m tckctob peAaKTop 
Ha Windows. 



BinaryFileCopier . cs 



using System; 
using System. 10; 

public class BinaryFileCopier 

{ 

public const string INPUT_FILE = @"C : \Windows\notepad. exe" ; 
public const string OUTPUT_FILE = @"C : \notepad2 . exe" ; 

static void Main ( ) 

{ 

using ( 

FileStream inFile = new FileStream ( INPUT_FILE, 

FileMode.Open) , 
outFile = new FileStream (OUTPUT_FILE, FileMode . Create) ) 

{ 

byte[] buf = new byte [1024]; 
while (true) 

{ 

int bytesRead = inFile . Read (buf , 0, buf . Length) ; 
if (bytesRead == 0) 

break; 
outFile .Write (buf , 0, bytesRead); 
} 
} 
} 
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KaK pa6oTM npnMep"t>T? 

B ropHaTa nporpaMa etc cb3flaBaHeTO Ha inFile v\ outFile ot K/iac 

FileStream, Ct3AaBaMe RBd ABOM4HM nOTOKa, KaTO vv\ CB"bp3BaMe c ABa 

cpafi/ia, HaMnpaiun ce b cbOTBeTHkiTe AnpeKTopnn (cbOTBeTHO notepad.exe v\ 
notepad2.exe). flpyrwTe napaMeTpw b KOHcrpyKTopa noKa3BaT, ne ntpBu^T 
4)aM/i ce OTBapa KaTO Bene cbiuecTByBaiu, AOKaTO btopmat ce c"b3AaBa npn 
M3n"b^HeHneTO Ha nporpaMaTa. 

M3no^3BaHaTa using K/iay3a rapaHTupa 3aTBapaHeTO Ha ki3no/i3BaHi/iTe b Hea 
noTOun cnep, npwK/iionBaHe Ha pa6oTa c tax. C/ieABa urncb/i, komto neTe 

6aMTOBe OT notepad.exe (KaTO l/l3nO/13Ba MeTOAa Read() Ha inFile 06eK- 

Ta), 3anncBa vv\ b m6>kamhhm5i MacuB ot 6awTOBe buf, cnep, KoeTO 3anncBa 

C"bA"bp>KaHMeTO Ha buf B"bB <£aM/ia notepad.exe. Read() Bptiua AewCTBklTe/lHO 

nponeTeHMTe 6ai/iTOBe - Te MO>Ke p,a 6"bAaT v\ no-Ma/iKO ot 3aaBeHMTe. 
fleMCTBMTe^HO npo^eTeHMTe 6afiTOBe ce 3annBaT b m3xoahma <fcai/i/i. KoraTO 
inFile. Read() BtpHe o, BXOAHMAT <\>av\n Bene e nponeTeH v\ KonnpaHeTO 
npwK/iionBa. 

Mo>Ke p,a ce npoBepn, ne ki3n"b/iHeHi/ieTO Ha nporpaMaTa boah ao cb3AaBaHe 
Ha fyawn notepad2.exe, Konne Ha TpaAMUMOHHMfl notepad.exe ot Windows 
AnpeKTopuflTa, komto MMa cbiuaTa (fcyHKuwoHa/iHOcr: 

£)BC5 

£|E~ 

£)C 

£=^ 



C Untitled - Notepad 




I edipse-SDK-2.1 -Win32 , sip 
,; notepad2.exe 
IfD PCcheck.LOG 



riOTOMMTe b .NET Framework 

riOTOUMTe b .NET Framework ce Ae/iflT Ha ABe rpynn - 6a30BM v\ npexoflHM. 
M eAHMTe, m APyrnTe, HacneAflBaT a6cTpaKTHi/m K/iac system. io. stream, 

6a30B 3a BCM4KM nOTOUM. 
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Ba30BM noTOMM (base streams) 

5a30BMTe noTOun nrnuaT v\ neTaT AHpeKTHO ot HflKaicbB BtHiueH MexaHM3"bM 3a 
cbxpaHeHne, ioto cpaw/iOBaTa cwcreMa (HanpuMep K/iacbT Filestream), 

naMeTTa (MemoryStream) V\I\V\ ASHHH, AOCTbnHkl no MpexaTa (NetworkStream). 

rio-HaTarbK me pa3r/ieflaMe K/iaca Filestream b TOUKaTa "Oaw^OBM noTOun". 

npexoflHM noTOMM (pass-through streams) 

npexoAHMTe noTOun nmuaT v\ neTaT ot Apyrn noTOun (HaM-necro b 6a30BM 
noTOun), KaTO npn TOBa nocpeAHi/mecTBO flo6aBAT Aont/iHkiTe/iHa cpyHKun- 
OHa/iHOcr, HanpuMep 6ycpepnpaHe (Bufferedstream) ki/iki KOflnpaHe 

(CryptoStream). riO-nOflpo6HO me pa3r/ieAaMe Bufferedstream B TOUKaTa 
"BycpepupaHM noTOun". 

Ochobhm onepauiMM c no to mm 

KoraTO pa6oTMM c noTOun, Btpxy tax MO>KeM fla M3BtpujBaMe cnep,uv\je 
ochobhm onepaunn: 

- KoHCTpyiipaHe (cb3AaBaHe) - CB"bp3BaMe noTOKa c MexaHM3Ma 3a 
npeHOC (cbxpaHeHne) Ha p,auuv\je (b cnynaw Ha 6a30B noTOK) v\nv\ c 
flpyr noTOK (b c/iynaw Ha npexofleH noTOK). ripn TOBa KOHcrpywpaHe 
noflaBaMe Heo6xoAMMaTa MHCpopMauna. HanpuMep, b c/iynaw Ha cpaw^OB 
noTOK noAaBaMe MMe Ha cpaw/i v\ pe>KMM, b komto ro OTBapaMe. B 
npuMepa 3a KonnpaHe Ha cpaw/i Bene noKa3axMe KOHcrpywpaHe Ha 
cpaw/iOB noTOK. 

- HeTeHe - w3B/innaHe Ha ashhh ot noTOKa no cneu.wcpi/meH 3a Hero 
HanwH. M3B^M4aHeTO ce M3B"bpujBa noc/ieuoBaTe/iHO, 3anonBaMKi/i ot 
TeKyiuaTa no3i/iu.mi. 

- 3annc - M3npaiuaT ce ashhh b noTOKa no cneu.ncpi/meH 3a Hero HanwH. 
3annc"bT CTaBa ot TeKyiuaTa no3nunfl. 

- no3Mi4MOHnpaHe - npeMecTBa TeKyiuaTa no3nunfl Ha noTOKa (aKO 
noTOKBT noAA"bp>Ka no3nunoHnpaHe). Mo>KeM ua no3nunoHnpaMe cnp^MO 
TeKyiua no3nunfl, cnpaMO Hana/io Ha noTOKa v\nv\ cnpaMO Kpaa Ha 
noTOKa. Hakom noTOun He nouAtpwaT no3nunoHnpaHe (Hanp. 

NetworkStream) . 

- 3aTBapnHe - npwK/iionBaMe pa6oTaTa c noTOKa v\ ocBo6o>KAaBaMe 
pecypcuTe, CB"bp3aHM c Hero. HanpuMep, aKO noTOKbT e cpai/i/iOB, 
3anncBaMe Ha AncKa AaHHkiTe ot BtTpeiuHMTe 6ycpepn, komto He ca oiue 
3anncaHM v\ 3aTBap*iMe cpaw/ia. 

- flpyrn onepau.nn - M3npa3BaHe Ha BvrpeiuHMTe 6ycpepn (flush), 
acuHxpoHHO neTeHe/3anwc (b>k. TeMaTa " MHoroHniuKOBO nporpaMnpaHe 

M CMHXPOHM3aUM5l ") M APyrM. 
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Twn-bT System. IO. Stream 

A6CTpaKTHMflT K/iaC System. IO. Stream e 6a30B 3a BCM4KM nOTOUM B .NET 

Framework. Tom ce HacneAflBa ot rJ>ai/i/iOBkiTe, Mpe>KOBMTe v\ bcm^km ocraHa/iw 
BMflOBe noTOun. B Hero ca AerJ>m-mpai-iki MeTOflM 3a M3B"bpujBaHe Ha ocHOBHMTe 
onepauuM, onucaHM no-rope. 

He BCM4KM noTOun noAAtpwaT neTeHe, 3annc v\ no3nunoHnpaHe. Kom ot Te3M 
onepaunn ce noAAtpwaT, MO>Ke Aa ce npoBepn etc CBOMCTBaTa canRead, 

CanWrite M CanSeek. AKO nOTOICbT nOAA"bp>Ka n03MUMOHMpaHe, Aef|)MHMpaHM 
ca M CBOMCTBaTa Position M Length. 

K/iaCbT MMa M no/ie Stream. Null (CblUO OT K/iac Stream), KOeTO MTHOpupa 

BCM4KM onuTM 3a neTeHe m 3annc v\ MO>Ke Aa 6"bAe M3no/i3BaHO b hakom cne- 
umfci/mHki CMTyauuM, HanpuMep 3a npeHaconBaHe Ha HeHyxeH m3xoa, 6e3 Aa 
ce xa6*iT m3/imluho cucTeMHM pecypcu. 

HeTeHe ot noTOK 

3a neTeHe Ha AaHHM ot noTOK ce M3no/i3Ba MeTOAtT int Read(byte[] 

buffer, int offset, int count). TOM neTe Haki-MHOrO count Ha 6pOM 

6aMTa ot TeKymaTa no3nunfl Ha bxoahma noTOK, yBe/iwuaBa no3nunflTa v\ Bpt- 
ma 6poa npo^eTeHM 6atiTOBe v\nv\ o npn AOCTurHe Kpaa Ha noTOKa. 

HeTeHeTO MO>Ke Aa 6/iOKkipa 3a HeonpeAe/ieHO BpeMe. HanpuMep, aKO npn 
neTeHe ot Mpe>Ka M3BMKaMe MeTOAa Ne tworkstream . Read ( ... ) , a He ca 
Ha/iMUHM AaHHM 3a neTeHe, onepaunaTa 6/iOKwpa ao taxhoto nonynaBaHe. B 
TaKMBa cnynaw e yMecmo Aa ce M3no/i3Ba cbomctboto Ne tworkstream. 
DataAvaiiabie, KoeTO noKa3Ba Aa/in b noTOKa MMa npucTurHa^n AaHHM, 
komto oiue He ca nponeTeHi/i, t. e. Aa/in nocneABama onepauna Read() me 
6/iOKkipa v\nv\ me BtpHe pe3y/iTaT BeAHara. 

HenpaBM/iHa ynoTpe6a Ha DataAvaiiabie 

MMaMTe npeABMA, 4e DataAvaiiabie U\e BtpHe false AOpn aKO AaHHM ca 

M3npaTeHM ot OTcpeiuHaTa CTpaHa, ho Te Bee oiue He ca npucTurHa^n b 
noTOKa. fla/ii/i e CTurHaT Kpaa Ha noTOKa MO>KeM Aa pa36epeM eAHHCTBeHO 
KaTO M3BMKBaMe MeTOAa Read() m tom BtpHe o. 3aTOBa, AO/iHMAT koa e HeKO- 
peKTeH: 



NetworkStream myNetworkStream = . . . ; 
if (myNetworkStream. CanRead) 

{ 

byte[] myReadBuffer = new byte [1024]; 
do 

{ 

int numberOfBytesRead = myNetworkStream. Read ( 
myReadBuffer, 0, myReadBuf fer . Length) ; 

// Do something with the data in myReadBuffer 
} 
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while (myNetworkStream. DataAvailable) ; 

// DataAvailable==f alse does not mean "end of stream' 1 
} 



B o6iunfl c/iynaw ropi-m^T npuMepeH koa H^Ma fla nponeTe bcmuko, a me cnpe 
npn ntpBOTO 3a6aBAHe b neTeHeTO. 



& 



DataAvailable MOwe fla CTSHe false npeflM fla e flOCTMmaT 

KpanT Ha noTOKa. Gbo6pa3fiBaiiTe ce c TOBa. 



HenpaBM/iHa ynoTpe6a Ha ReadQ 

ripi/i neTeHe ot noTOK c MeTOfla Read(...) v\nv\ c MeTOflki, komto pa3HMTaT Ha 
Read(...), 6posrr Ha nponeTeHMTe 6ai/iTOBe MO>Ke fla e no-Ma/i"bK ot 6poa Ha 
3aaBeHMTe. Bbb Bp"b3Ka c TOBa, me flafleM eflMH npuMep 3a HeKopeKTHO Konn- 
paHe Ha cpaki/iOBe. C/ieflHMflT koa b o6iuma c/iynaw pa6oTM HenpaBM/iHo: 



using ( 

FileStream inFile = new FileStream ( "input . bin" , FileMode . Open) , 
outFile = new FileStream ( "output . bin" , FileMode . Create) ) 



{ 



byte[] buf = new byte [4096]; 
while (true) 

{ 

// Bad practice! Read ( ) may not read buf. Length bytes! 
if (inFile. Read (buf , 0, buf. Length) == 0) 

{ 

break; 

} 

outFile .Write (buf , 0, buf. Length); 

} 



} 



KaKTO e noconeHO b KOMeHTapa b npuMepa, Read(...) He e 3afl"b/i>KkiTe/iHO fla 

nponeTe buf .Length 6aMTa. ToraBa 3anMCbT Ha buf .Length 6aMTa B outFile 
He 6m 6m/io KopeKTHO. 




HeTeHeTO ot i-iotok Mowe fla nponeTe no-Ma/iKO ot 3aaBeHna 
6poM 6aPiTOBe, flopn aKO He e flocmmaT xpaaT Ha noTOKa. 
Ci>o6pa3nBaiiTe ce c TOBa, 3a fla He flonyciOTe rpeujKM. 



npaBM^HOTO KonnpaHe Bene 6e fleMOHcrpwpaHO b Hana/iOTO Ha TeMaTa, npn 
KonnpaHeTO Ha notepad.exe. OcTaBAMe Ha nwTaTe/ifl fla HanpaBM cpaBHeHne. 

riMcaHe b noTOK 

MeTOfl"bT Write (byte [ ] buffer, int offset, int count) 3anMCBa B M3XOfl- 

HMfi noTOK count 6aMTa, KaTO 3anonBa ot 3aflafleHOTO OTMecTBaHe b 6ai/iTOBkifl 
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MacuB. M Ta3M onepaunfl e 6/10 km pa ma, T.e. MO>Ke fla npeflM3BMKa 3a6aB*iHe 
3a Heonpefle/iei-io BpeMe. He e ra pa htm pa ho, ne 6awT0BeTe, 3anncaHM b 
noTOKa c write (...), ca AOCTurHa^n ao MecroHa3HaneHkieTO cm cnep, ycnew- 
hoto M3n"b/iHeHwe Ha MeTOfla. B"b3MO>KHO e nc-TOicbT fla 6yrJ>epnpa flaHHMTe v\ 
fla He vv\ M3npaiua BeflHara. 

M3HMCTBaHe Ha pa6oTHMTe 6y4>epn 

MeTOfltT Flush () M34MCTBa BvrpeujHMTe 6yrJ>epi/i, KaTO M3npaiua ctfltpxa- 
iflMTe ce b tax flaHHM KtM MexaHM3Ma 3a cbxpaHeHkie (npeHOc). Cnep, 
ycneujHOTO npi/iK/uonBaHe Ha i/i3iTb/iHeHkieTO Ha Flusho e rapaHTupaHO, ne 
BCM4KM flaHHM, 3ani/icaHM b noTOKa, ca M3npaTeHM kbm MecroHa3HaneHweTO cm, 
ho HflMa rapaHui/m, ne me npucTurHaT ycneujHO ao Hero. 



& 



Ako npM niicaHe b noTOK He ce M3BMKBa Flusho, HsiMa rapaH- 
Mmji, ne flaHHMTe, 3anncaHn b noTOKa, ca M3npaTeHM. 



3aTBapfiHe Ha noTOK 

MeTOfltT Close () M3BMKBa Flush () , 3aTBapfl Bp"b3KaTa KtM MexaHM3Ma 3a 

cbxpaHeHne (npeHOc) Ha flaHHM v\ ocBo6o>KflaBa ki3no/i3BaHkiTe pecypcu. 

A^TepHaTMBa Ha close o e using KOHcrpyKuwflTa. KoraTO ki3no/i3BaMe using, 
fler|)MHMpaMe nporpaMHua 6/iok, b komto e bmahm cb3flaBaHMfl o6eKT. ripn 
flocTuraHe Kpaa Ha 6/iOKa, rapaHTupaHO ce M3BMKBa MeTOfltT Dispose () Ha 
noconeHi/m b K/iay3aTa o6eKT, a tom BtTpewHO M3BMKBa close o . 



& 



Bninarn 3aTBapniiTe noTOMMTe, komto M3no/i3BaTe, 3a fla He 
npeflM3BMKBaTe 3ary6a Ha pecypcu! 



npaBM/iHo 3aTBapnHe Ha noTOK 

Tunn^HO 3a Ha^MHaeiunfl nporpaMMCT e fla Hanmue cj\ep,uv\s\ koa 3a pa6oTa c 
noTOK: 



Stream stream = . . . ; // Obtain opened stream 
// Do something with the stream here 
stream. Close ( ) ; 



ripo6/ieM"bT Ha to3m KOfl e, ne aKO no BpeMe Ha pa6oTaTa c OTBopeHna noTOK 
Bt3HMKHe M3K^KD4eHne, onepaui/iflTa close o HHMa fla ce M3n"b/iHM v\ noTOicbT 
me ocTaHe OTBopeH. 

ToBa e cepno3eH npo6/ieM, 3aiuoTO boam ao noTeHuwa/iHa 3ary6a Ha pecypcn, 
a pecypcuTe ca orpaHi/meHM v\ He Tpa6Ba p,a ce nponw/iHBaT. ripn i/i3nepnBaHe 
Ha pecypcuTe npw/io>KeHkieTO 3anonBa p,a CTaBa Hecra6ki/iHO v\ p,a npeAM3- 
BMKBa Heo^aKBaHM rpeujKM v\ cpuBOBe. 
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ripaBki/iHaTa pa6crra c noTOun M3ncKBa 3aTBapsiHeTO mm fla 6"bfle rapaHTupaHO 
cnefl npnK^K)4BaHe Ha pa6oTaTa c tax \ai\v\ npe3 using KOHcrpyKuwyiTa b C# 
i/i/ii/i npe3 ynoTpe6aTa Ha try-finally 6/iok. 

Eto KaK MO>KeM fla M3no/i3BaMe KOHcrpyKuwflTa using 3a npaBki/iHO ocbo6o>k- 
flaBaHe Ha ncrroK: 



Stream stream = . . . ; // Obtain opened stream 
using (stream) 

{ 

// Do something with the stream here 

} 

// The stream will be automatically closed here 



Eto m a/iTepHaTkiBHkiflT BapnaHT b try-finally KOHcrpyKui/m: 



Stream stream = . . . ; // Obtain opened stream 
try 

{ 

// Do something with the stream here 

} 
finally 

{ 

// Manually close the stream after finishing working with it 

stream. Close ( ) ; 
} 



M b flBaTa BapnaHTa e npeflBMfleH cnynaaT, b komto no BpeMe Ha pa6oTa 
B"b3HMKBa ki3K/iK>neHi/ie. B to3m cnynai/i noTOKtT me 6"bfle 3aTBopeH npeflu fla 
6"bfle o6pa6oTeHO i/i3K/iK>neHi/ieTO. 

npoMsma Ha TeKymaTa no3nuimi b noTOK 

MeTOfl"bT Seek(int offset, SeekOrigin origin) npeMeCTBa TeKymaTa no- 

3MUM51 Ha noTOKa c offset Ha 6pow 6aMTa cnpaMO 3aflafleHa OTnpaBHa touio 
(Hana/io, Kpaw v\nv\ TeKyma no3nunfl Ha noTOKa). MeTOfltT e npw/io>Ki/iM 3a 
noTOUMTe, 3a komto canseek Bptma true, 3a ocTaHa/iMTe xBtp/ia M3K^K)4eHne 

NotSupportedException. 

MeTOfl"bT SetLength(long length) npOMeHfl fl"b/l>KklHaTa Ha nOTOKa (aKO TOBa 

ce noflfl"bp>Ka). ripoMAHaTa Ha flt/iwi/maTa Ha noTOK e paflKO i/i3no/i3BaHa 
onepaunfl v\ ce noflfl"bp>Ka caMO ot hakom noTOun, HanpuMep Memorystream. 

By4>epnpaHM noTOLju 

BycpepupaHMTe noTOun M3no/i3BaT BtTpeweH 6ycpep 3a neTeHe v\ 3annc Ha 

flaHHM, C KOeTO 3HaHMTe/lHO nOfl06pflBaT npOM3BOflMTe^HOCTTa. 

KoraTO neTeM flaHHM ot HflKaKBO ycrpowcTBO, npn 3aaBKa flopn caMO 3a eflMH 
6awT, b 6ycpepa nonaflaT v\ cneflBami/iTe ro 6aMTOBe ao HeroBOTO 3an"b/iBaHe. 



T/iaBa 11. Bxofl v\ M3xofl b .NET Framework 507 

ripn cneflBamo ^eTeHe, flaHHMTe ce B3MMaT flupeKTHO ot 6y<£epa, KoeTO e 
MHoro no-6"bp30. no to3m HanwH ce M3B"bpujBa KeiunpaHe Ha flaHHMTe, c/iefl 
KoeTO ce neTaT KeujupaHM ashhh. 

ripn 3annc, BCM4KM ashhh nonaflaT ntpBOHana/iHO b 6y<£epa. KoraTO 6yrJ>ep"bT 
ce npent/iHM v\nv\ KoraTO nporpaMncrbT M3BMKa Flusho, Te ce 3anncBaT 
Btpxy MexaHM3Ma 3a ctxpaHeHne (npei-ioc) Ha flaHHM. 

K/iacbT, komto pea/i i/i3i/i pa 6y<fcepi/ipaH noTOK b .NET Framework, e system. 
IO . Buf f eredStream. T03M K/iac V\J\V\ HerOB Hac/ieAHklK Tpfl6Ba p,a 6"bfle 

M3no^3BaH, KoraTO Tpa6Ba fla ce noflo6pn npoi/i3BOAHTe/iHOCTTa Ha bxoaho- 
M3X0AHMTe onepaunn b npw/io>KeHi/ieTO. 

OaM/IOBM nOTOMM 

Oaw/iOBUTe noTOun b .NET Framework ca pea/iM3wpaHM b K/iaca FileStream, 
komto Bene 6eiue i/i3no/i3BaH b npuMepa 3a noTOun. KaTO HacneAHkiK Ha 
stream, tom noflfl"bp>Ka BCM4KMTe My MeTOflM m CBOkicTBa (neTeHe, nucaHe, 
no3MUMOHkipaHe) v\ Ao6aBH hhkoi/i Aont/iHi/iTe/iHi/i. 

Ci>3flaBaHe Ha cj3aM.no Be noTOK 

B .NET Framework <£ai/i/iOB noTOK ce Cb3flaBa no cj\ep,uv\s\ HanwH: 



FileStream fs = new FileStream ( string fileName, 
FileMode [, FileAccess [, FileShare]]); 



ripn KOHCTpynpaHeTO, noconBaMe MMeTO Ha cpaM/ia, c komto CB"bp3BaMe noTOKa 
(fileName), Hani/ma Ha OTBapsHe Ha cpaM/ia (FileMode), npaBaTa, c komto ro 
OTBap^Me (FileAccess) m npaBaTa, komto npwTewaBaT APyrnTe noTpe6kiTe/iw, 

flOKaTO Hkie fl"bp>KMM CpaMJia OTBOpeH (FileShare). 

FileMode Moxe p,a MMa eAHa ot c^eAHMTe ctomhoctm: 

- open - OTBapa cbmecTByBam <fcai/i/i. 

- Append - OTBapa cbiuecTByBaiu cjDaM/i v\ npnABM>KBa no3nunflTa BeAHara 
cnep, Kpaa My. 

- create - c"b3AaBa hob <£aM/i. Ako <fcaM/i"bT Bene cbmecrByBa, tom ce 
npe3anncBa v\ CTapoTO My CbAtpaoHkie c ry6n. 

- CreateNew - aHa/10rklHH0 Ha Create, HO aKO <£ai/i/l"bT CbmeCTByBa, ce 
XB"bp/lfl M3K^K)4eHMe. 

- openorcreate - OTBapa <£ai/i/ia, aKO cbiuecTByBa, b npoTMBeH cnynaw ro 
c"b3AaBa. 

- Truncate - OTBapfl CblUeCTByBaiU (\icltV\J\ M M34MCTBa C"bA"bp>KaHMeTO My, 

KaTO npaBM A"b/i>KMHaTa My o 6awTa. 
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FileAccess M FileShare MOraT fla npneMaT CTOMHOCTM Read, Write M 
ReadWrite. FileShare MO>Ke fla 6"bfle M None. 

HeTeHe m rmcaHe bt»b 4>aiisiOB noTOK 

HeTeHeTO v\ nucaHeTO bbb cpaw/iOBi/i noTOun, KaKTO v\ flpyrnTe no-paflKO 
M3no^3BaHM onepauuM, ce M3B"bpujBaT KaKTO npn bcmuki/i Hac/iefli-muM Ha 

K/iaca Stream - C MeTOflMTe Read(), Write () HT. H. 

OaM/iOBi/ue noTOun noflfl"bp>KaT npyiK flocTtn ao onpefle/ieHa no3nunfl ot 
cpaw/ia 4pe3 MeTOfla seek(...) . 

npiiMep - 3aM«Ha Ha ctomhoct b flBOimeH 4>aiiJi 

IHe flafleM cnep,uv\s\ npuMep 3a pa6oTa c cpaw^OBM noTOun, komto 3aMeHfl 
flafleHa ctomhoct b ABOkmeH cpai/i/i c flpyra: 



Replacer . cs 



using System; 
using System. 10; 

class Replacer 

{ 

const int BUFFSIZE = 16384; 

const byte SPACE_SYMBOL_CODE = 32; 

static void Main ( ) 

{ 

FileStream fs = new FileStream ( "file . bin" , 

FileMode . Open, FileAccess . ReadWrite, FileShare . None) 
using (fs) 

{ 

byte[] buf = new byte [BUFFSIZE] ; 
while (true) 

{ 

int bytesRead = 

fs.Read(buf, 0, buf . Length) ; 
if (bytesRead == 0) 

break; 
for (int i=0; i<bytesRead; i++) 

{ 

if (buf[i] == SPACE_SYMBOL_CODE) 
buf[i] = (byte) '-'; 

} 

fs . Seek (-bytesRead, SeekOrigin . Current ) ; 
fs .Write (buf , 0, bytesRead); 
} 
} 
} 
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} 



KaK pa6oTM npnMepi>T? 

B npuMepa "file. bin" e 6nHapeH fyawn ot flupeKTopnaTa bin\Debug Ha 
npoeKTa. npeflki M3n"b/iHei-meTO Ha nporpaMaTa, b Hero MoxeM p,a c/io>ki/im 

npOM3BO^HO ABOM4HO M/1M TeKCTOBO Cb fl"b p>Ka H M e , HanpMMep TOpHMfl COpC KOA- 
ripHMeptT TtpCM BCM4KM CpeiUaHMfl Ha CTOMHOCTTa 32 (ASCII KOfla Ha CMMBO/ia 

MHTepBa^) i/i a 3aMeHfl c 45 (ASCII KOfla Ha cwMBO/ia Tupe). Cnefl KaTO 
MacuBtT ot 6awTOBe buf ce 3ant/iHM c 6awTOBe ot <fcaM/ia, npaBMM 3aM*iHaTa, 
cnefl KoeTO BptiuaMe no3nunflTa Ha noTOKa v\ 3anncBaMe KopurnpaHaTa 
MHCJDopMauMfl Btpxy CTapaTa. rio/iynaBaMe 6nHapeH c|Da m/i, b komto MHTep- 
Ba^MTe ca 3aMeHeHM c TupeTa. Tbm KaTO b c/iynasi "file. bin" cbfltpwa 
TeKCTOBa MHCJDopMauMfl, tom Moxe fla 6"bfle OTBopeH m pa3MeAaH c Notepad, 
KaKTO npeflw 3aM*iHaTa, TaKa v\ cnep, Hea. B o6iunfl cnynai/i, 61/mapHi/i <\>av\noBe 
MoraT fla ce pa3r/ie>KflaT v\ bbb VS.NET npe3 B/ianeHe v\ nycKaHe. 

HeTMM m niicami 

HeTMiue m nMcaHMTe (readers and writers) b .NET Framework ca K/iacoBe, 
komto y^ecHABaT pa6oTaTa c noTOUMTe. ripn pa6oTa HanpuMep caMO c (fcaw/iOB 
noTOK, nporpaMMCTtT MO>xe fla neTe v\ 3anncBa eflMHCTBeHO 6atiTOBe. KoraTO 
to3m noTOK ce o6Bi/ie b neTeu v\nv\ nwcan, Bene ca no3BO/ieHki neTeHeTO v\ 
3annca Ha pa3/innHw crpyKTypw ot flaHHM, HanpuMep npMMMTMBHM TunoBe, 
TeKCTOBa MHCJDopMauMfl m flpyrn TunoBe. HeTUMTe v\ nwcankiTe 6kiBaT flBOMUHM v\ 

TeKCTOBM. 

flBOMHHM HeTLlM II niiCaHM 

flBOkinHi/iTe 4eTun m nwcanki ocurypaBaT neTeHe v\ 3annc Ha npMMMTMBHM 

TMnOBe flaHHM B flBOMHeH Bklfl - ReadCharO, ReadCharsO, Readlnt32(), 
ReadDouble() M flp. 3a neTeHe M CbOTBeTHO Write (char), Write (char []) , 
Write (Int32) , Write (double) - 3a 3annc. Mo>Ke fla ce 4eTe M 3anMCBa M 
string, KaTO tom ce npeflcraBfl bbb bma Ha MacuB ot cmmbo/im m npec|DMKCHO 

ce 3anMCBa fl"b/l>KklHaTa My - ReadString ( ) , pecn. Write(string) . 
flBOMHHM HeTUM V\ nMCaHM - TipilMep 

C^eflHMAT npuMep fleMOHCTpupa pa6oTaTa caboi/iuhm neTuw v\ nuca^n: 



BinaryFilesDemo . cs 


using System; 
using System. 10; 

class BinaryFilesDemo 

{ 

static void Main ( ) 
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I 



} 



// Create the file 

FileStream fs = new FileStream ( "data . bin" , FileMode . Create) 

using (fs) 

{ 

/* Open a binary writer on the existing file stream and 

write some data */ 

using (BinaryWriter writer = new BinaryWriter ( f s ) ) 

{ 

AppendPerson (writer, "Bail MBaH", 57); 
AppendPerson (writer, "Lap Kwpo", 33); 
AppendPerson (writer, "KaKa Mapa", 26); 
} 
} 

// Open the existing file 

fs = new FileStream ( "data . bin" , FileMode . Open) ; 

using (fs) 

{ 

//read data using binary reader 

using (BinaryReader reader = new BinaryReader ( f s ) ) 

{ 

while (fs. Position < f s . Length- 1) 

{ 

string name; 
int age; 

ReadPerson ( reader, out name, out age); 
Console .WriteLine ("{ } - {1}", name, age); 
} 
} 
} 



static void AppendPerson (BinaryWriter aWriter, 
string aName, int aAge) 

{ 

aWriter .Write (aName) ; 

aWriter .Write (aAge) ; 
} 

static void ReadPerson (BinaryReader aReader, 
out string aName, out int aAge) 

{ 

aName = aReader . ReadString () ; 

aAge = aReader . Readlnt32 () ; 
} 



T/iaBa 11. Bxofl v\ M3xofl b .NET Framework 511 

KaK pa6oTM npnMep"t>T? 

ripuMeptT noKa3Ba OTBapaHeTO ntpBO Ha ABOwneH nwcan, a nocne v\ Ha 
ABOM^eH neTeu Btpxy <\>av\noBv\s\ noTOK fs, komto ntK Ha cbom pep, ce OTBapa 
Btpxy 6nHapHMfl rJ>aM/i "data. bin". ritpBO 3anncBaMe bbb cpaki/ia Tpn 3annca 
c no ABe no/ieTa, a nocne rn nponwTaMe ot rJ>aM/ia v\ vv\ M3Be>KAaMe Ha 

KOH30/iaTa. 

3a Ao6aBAHeTO v\ neTeHeTO Ha 3anncn M3no/i3BaMe ABaTa craTkinHki MeTOAa 

AppendPerson ( ) M ReadPerson ( ) . CaMOTO CbA"bp>KaHI/ie Ha rJ>aM/ia MO>Ke Ra ce 

pa3r/ieAa c BrpaAeHna bbb VS.NET peAaKTop 3a 6nHapHM rJ>ai/i/iOBe (hex 
editor), Haw-ziecHO c B/ianeHe v\ nycKaHe. TeKCTbT b Hero He e neTMM, nopaAM 
M3no^3BaHOTO KOAnpaHe UTF-8. ToBa e cbAtpwaHi/ieTO Ha cpaii/ia, pa3r/ieAaH 
c peAaKTopa 3a 6nHapHM rJ>ai/i/iOBe: 



&* Demo -3 -Binary- Files - Microsoft Visual C# .NET [design] - data, bin 
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TeKCTOBM HeTMM II nucaHu 

TeKCTOBMTe 4eTun m nwcanw ocurypaBaT neTeHe v\ 3annc Ha TeKCTOBa kmrjiop- 
Maunfl, npeACTaBeHa bbb bma Ha HM30Be, pa3Ae/ieHki c hob peA- 5a30BM 
TeKCTOBM neTuw m nwcani/i ca a6crpaKTHMTe K/iacoBe TextReader v\ 
Textwriter. OcHOBHMTe MeTOAM 3a neTeHe m 3annc ca ci\ep,uv\je: 

- ReadLineO - nponi/ITa eAHH peA TeKCT. 

- ReadToEndO - nponwTa bcm4ko ot TeKymaTa no3Munfl ao Kpan Ha 
noTOKa. 

- write (...) - BMtKBa ashhh b noTOKa Ha TeKymaTa no3nunfl. 
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- writeLine(...) - BMtKBa flaHHM b ncrroKa Ha TeKymaTa no3MUM5i v\ 
fl06aBfl cmmbo/i 3a hob pefl. 

TeKCTOBMTe 4eTun npo^MTaT caMO TeKCT, a nuca^MTe 3anncBaT pa3/iMHHM 
TkinoBe flaHHM b TeKCTOB cpopMaT. 

Bc*iKa ot M36poeHMTe onepaunn e 6/iOKkipama onepauna. ToBa 03HanaBa, ne 
M3BMKBaHeTO Ha HAKOM ot onucaHMTe MeTOflM Moxe fla ce 3a6aBM i/i3Becmo 
BpeMe, HanpuMep flOKaTO npucTurHaT v\nv\ 6tflaT M3npaTeHM flaHHMTe kbm 

TeXHMfl M3T04HMK. 

noHe>Ke TeKCTOBMTe neTUM v\ nuca^n pa6oTHT c peflOBe MHCpopMauna, cneflBa 
fla ce OT6e/ie>KM, ne cmmbo/ivt 3a hob pefl He e eflMH v\ cbu\ 3a bcmukm 
n/iaTCpopMM - 3a UNIX v\ Linux tom e lf (OxOa), flOKaTO b Windows v\ DOS tom 

e CR+LF (OxOD + OxOA). 

T"bM KaTO K/iacOBeTe K/iacOBe TextReader M TextWriter ca a6CTpaKTHM, 3a 
KOHKpeTHM BxoflHO-M3xoflHM onepau.MM c TeKCTOBM flaHHM ce M3nO/13BaT TeXHM 
Hac^eflHMun, HanpuMep K/iacoBeTe: 

- StreamReader - neTe TeKCTOBM flaHHM OT nOTOK M/1M Cpaki/1. 

- StreamWriter - 3anMCBa TeKCTOBM flaHHM B nOTOK M/1M Cpaki/1. 

- StringReader - neTe TeKCTOBM flaHHM OT CMMBO/ieH HM3. 

- StringWriter - 3anMCBa TeKCTOBM flaHHM B CMMBO/ieH HM3. 

HoMepMpaHe Ha peAOBe b tckctob cpaft/i - npuMep 

C^eflHaTa nporpaMa OTBapa TeKCTOB cpaM/i m HOMepMpa peflOBeTe My, KaTO 

M3nO/13Ba K/iacOBeTe StreamReader M StreamWriter: 



LineNumberlnserter . cs 



using System; 
using System. 10; 

class LineNumberlnserter 

{ 

static void Main ( ) 

{ 

StreamReader reader = new StreamReader ( "in . txt" ) ; 
using (reader) 

{ 

StreamWriter writer = new StreamWriter ( "out . txt" ) 
using (writer) 

{ 

int lineNumber = 0; 

string line = reader . ReadLine () ; 

while (line != null) 

{ 

lineNumber++; 
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writer .WriteLine ("{ 0, 5 } {1}", lineNumber, line); 
line = reader . ReadLine () ; 



KaK pa6oTM npnMep"t>T? 

Cnep, KaTO CB"bp>KeM rJiaw/iOBeTe in.txt v\ out.txt cbOTBeTHO c tskctob neTeu, 
m TeKCTOB nwcan, 3ano4Ba u,kiKb/i no peflOBeTe Ha bxoahma cjDaM/i, komto 

KOnupa BCeKM pefl OT in.txt B CTpMHra line (line = reader. ReadLine () ;), 
C/ieA KOeTO 3anMCBa line B"bB CpaMJia out.txt (writer.WriteLine(...) ). 

3ani/icbT Ha line ce npeAwecrBa ot HOMepa Ha peAa, v\3Bep,eu b no/ie c 
ujupnHa 5 cwMBO/ia. ripn AOCTuraHe Kpaa Ha cpaM/ia, ReadLine () Bptiua null. 
Eto KaK M3Me>KAa pe3y/iTaTbT ot nporpaMaTa, ki3iTb/iHeHa Btpxy HeMHua 
co6cTBeH cope koa: 



% out.txt - Notepad 



File Edit Format View Help 



2 using system. io; 
3 

4 class Li neNumbermserter 

5 { 

6 static void Mai n(string[] args) 

7 { 

8 StreamReader reader = new StreamReader ("in. txt ") ; 

9 using (reader) 

10 { 

11 StreamWriter writer = new StreamWriter ("out . txt ") ; 

12 using (writer) 

13 { 

14 int lineNumber = 0; 

15 string line = reader . ReadLineQ; 



TbpceHe Ha hm3 bt»b cpaftsi - npMMep 

C^eAHaTa nporpaMa AeMOHcrpwpa TbpceHe Ha AyMa (hm3), M3no/i3BaMKM 

StreamReader : 









FindlnFile 


cs 


using 


System; 










using 


System. 10; 










class 

{ 

sta 

{ 
i 

{ 


FindlnFile 










tic void Main(s 


tring 


[] 


args ) 




f (args. Length 


< 2) 








Console .Write 


Line ( 
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} 



"Use: FindlnFile file text"); 
return; 
} 

string fileName = args[0]; 
if (! File. Exists (fileName) ) 

{ 

Console .WriteLine ( "Could not find file: " + fileName); 

return; 
} 

string textToFind = args [ 1] . Trim ( ) ; 

using (StreamReader reader = File . OpenText ( fileName) ) 

{ 

bool found = false; 

int lineNumber = 0; 

string line; 

while ((line = reader . ReadLine () ) != null) 

{ 

lineNumber++; 

if (line. IndexOf (textToFind) > -1) 

{ 

Console. WriteLine ("{0:0000}: { 1} ", 

lineNumber, line); 
found = true; 
} 
} 
if (! found) 

{ 

Console .WriteLine ( "Text not found!"); 

} 
} 



KaK pa6oTM npnMepi>T? 

riporpaMaTa ce crapTwpa ot KOMaHAHna pep,. Cnep, KaTO crapTkipaMe 
Command Prompt v\ OTMfleM b flupeKTopnaTa bin\Debug Ha npoeKTa, 
CTapTupaMe FindinFiie.exe. Ako He CMe nofla/iki noflxoflfliun apryMeHTM ot 
KOMaHflHMfl pefl, Ha KOH30/iaTa ce M3nncBa yi<a3BamoTO c"bo6iueHne "Use: 
FindlnFile file text", T.e. KaTO Hy/ieB apryMeHT noAaBaMe cpaw/ia, b 

KOMTO TtpCMM, a KaTO ITbpBkl - TbpCeHkm HM3. CTaTM4HMflT MeTOA 

File. Exists (...) npoBepyiBa fla/iw ctiuecTByBa cpai/i/i, cbOTBeTCTBam Ha 
noflafleHMfl hm3, a Fiie.openText(...) - OTBapa cpai/i/ia v\ ycraHOBABa 
no3MunflTa Ha noTOKa b Hana/iOTO My. K/iacbT File me 6"bAe pa3r/ieAaH 
cbBceM CKopo. C^eABaiuaTa nacr ot KOAa o6xo>KAa peAOBeTe Ha OTBopeHi/m 
cpaki/i, Tbpcn CTpuHra textToFind m eBeHTya/iHO, M3Be>KAa peAa, aKO tom 
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c"bfl"bp>Ka textToFind. Eto KaK H3Me>Kfla M3xofla Ha nporpaMaTa, KoraTO 
TtpcuM flafleH CTpuHr b cope KOfla Ha nporpaMaTa - Haw-Hanpefl, KoraTO 
TtpceHMfl crpi/iHr ce cbAtpwa bbb <\>av\na, a cnep, TOBa - KoraTO ro H^Ma. 



~ C:\WINDOWS\system32\cmd.exe 



Uolume Serial Number is E028-608B 



HBE3 



Directory of C:\Dounloads\Lecture— 11-Input— Out put-Demos-u0.63\Demo—5-Find-Text- 
I n -F i le Sb in \De bug 



lid 


07.2005 


u. 


21:35 <DIR> 




10 


07.2005 


u. 


21:35 <DIR> 




10 


07.2005 


u. 


21:28 


16 384 FindInFile.exe 


lid 


07.2005 


u. 


21:28 

2 Filets) 


13 824 FindlnFile.pdh 
30 208 bytes 



2 Dir<s> 30 309 953 536 bytes free 

C:\Dounloads\Lecture-ll-Input— Out put-Demos-u0.63\Demo— 5-Find-Text-In-File\bin\De 

bug>f indinf ile . .S. .\f indinf ile .cs string 

0008: static void Main (string [ ] args> 

0017: string fileNane = args[0]; 

0024: string textToFind = args [1 ] .TrimO ; 

0030: string line; 

C:\Dounloads\Lecture-ll-Input— Out put-Demos-u0.63\Demo— 5-Find-Text-In-File\bin\De 
bug>f indinf ile . .S. .Nfindinfile.es alabala 
Text not found? 

C:\DounloadsSLecture-ll-Input— Out put-Denos-u0.63\Deno—5-Find-Iext-In-File\bin\De 



HeTMii, niicanii n KOflMpaHMq 

T"bM KaTO Ha HaM-HMCKO HMBO, BCeKM <\>dV\J\ Ce CbCTOM OT Hy/lkl M eAMHMUM, a 

4eTUMTe m nuca^MTe pa6oT*iT c TeKCTOBa MHCJDopMauMfl, Heo6xoAHMO e 
KOAnpaHe, KoeTO fla ocbiuecTBABa cbOTBeTCTBkieTO. B ropHMTe npuMepn ce 
ki3no/i3Bauje noflpa36pamoTO KOflnpaHe UTF-8 v\ 3aTOBa He cnoMeHaxMe 
M3pn4HOTO KOAwpaHe. Ako MCKaMe p,a M3no^3BaMe Apyro KOAnpaHe, HanpuMep 
windows-1251, HankiHvr e cneRHwnj: 



Encoding winl251 = Encoding . GetEncoding ( "windows-1251" ) ; 
StreamReader reader = new StreamReader ( "in . txt" , winl251); 



3aAaBaHeTO Ha KOAnpaHe windows-1251 e 3aAt>/i>KkiTe/iHO npn M3no/i3BaHe Ha 
TeKCTOBM c|3aki/iOBe Ha Knpn^nua. 

Ako MCKaMe p,a cb3AaAeM nwcan, a He neTeu, aHa/iorwyiTa e nt/iHa. 

rioTouM b naMeTTa 

rioHAKora ce Ha/iara npe3 cpeACTBaTa Ha noTOui/ue p,a neTeM ashhh ot 
naMeTTa v\nv\ p,a 3anncBaMe ashhm b naMeTTa. ToBa ce Ha/iara, KoraTO hakom 
MeTOA, komto MCKaMe Aa M3no^3BaMe, npneMa KaTO bxoa He MacuB ot 6aMTOBe 

(byte[]), a nOTOK. 



HeTeHe ot MemoryStream - npiiMep 

Ctc c^eABamnfl npuMep me AeMOHcrpwpaMe neTeHe ot noTOK, komto ce 
ctxpaHABa b naMerra: 
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using System; 
using System. 10; 
using System. Text; 

class Test 

{ 

static void Main ( ) 

{ 

string name = 

"HauwoHajiHa aKaneMHS no pa3pa6oTKa Ha co$Tyep"; 
byte [ ] data = Encoding . UTF8 . GetBytes (name) ; 

MemoryStream ms = new MemoryStream (data) ; 
using (ms) 

{ 

while (true) 

{ 

int value = ms . ReadByte ( ) ; 
if (value == -1) 

{ 

break; 

} 

Console. Write ("{ 0:X} ", value) ; 

} 

Console . WriteLine ( ) ; 

} 
} 
} 



Ue/ua Ha npuMepa e p,a crmenaTa AaAeH CMMBO/ieH hm3 KaTO noc/ieAOBa- 
Te/iHOcr ot 6awT0Be b KOflnpaHe UTF-8, 3anncaHM b Luecmai/iceTkmeH bma. 
flpn M3n"b^HeHne Ha npuMepa ce no/iynaBa cneRHwnj pe3y/iTaT: 



D09DD0B0D186D0B8D0BED0BDD0B0D0BBD0BDD0B020D0B0D0BAD0B0D0B4D0B5D0 
BCD0B8D18F20D0BFD0BE20D180D0B0D0B7D180D0B0D0B1D0BED182D0BAD0B020 
D0BDD0B020D181D0BED184D182D183D0B5D180 



niicaHe b MemoryStream - npiiMep 

C/ieflBaiUMflT npMMep M/UOCTpwpa 3anMCBaHe Ha flaHHkl B MemoryStream M 

M3B^M4aHeT0 mm KaTO MacuB ot 6ai/iT0Be: 



MemoryStream ms = new MemoryStream ( ) 
using (ms) 

{ 

ms.WriteByte (78) ; 
ms.WriteByte (97) ; 
ms.WriteByte (107) ; 
ms.WriteByte (111) ; 
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ms.WriteByte (118) ; 

} 

byte [ ] data = ms . ToArray ( ) ; 

string s = Encoding .ASCII . GetString (data) ; 

Console . WriteLine ( s ) ; 



ripuMeptT cb3flaBa ncrroK b naMeTTa, 3anncBa b Hero nocneflOBaTe/iHO 5 
6aMTa m n3B/iwna 3anncaHMTe flaHHM b byte[], cnefl KoeTO nocrpoyiBa ot tax 
ci/iMBO/ieH hm3. Pe3y/iTaT"bT ot M3n"b/iHeHweTO Ha npuMepa e: 



Nakov 



OnepaqiiM c 4>aM/iOBe. K/iacoBe File m Filelnfo 

K/iacoBeTe File v\ Filelnfo ca noMOiuHM K/iacoBe 3a pa6oTa c rJ>ai/i/iOBe. Te 
AaBaT B"b3MO>KHOCT 3a CTaHflapTHM onepauuM Btpxy rJ>aM/iOBe KaTO c"b3AaBaHe, 
M3TpnBaHe, KonnpaHe v\ flp. B tax ca AerJ>MHnpaHn cnep,uv\je MeTOflu: 

- Create (), CreateText ( ) - Cb3AaBaHe Ha rjiakj/l. 

- Open(), OpenRead(), OpenWrite(), AppendText ( ) - OTBapflHe Ha rj>ai/i/l. 

- copyTo(...) - KonnpaHe Ha cjDaM/i . 

- MoveTo(...) - MecTeHe (npenMeHyBaHe) Ha cjDaM/i . 

- DeleteO - M3TpMBaHe Ha CjDaM/1 . 

- Exists (...) - npoBepKa 3a ctiuecTByBaHe. 

- LastAccessTime M LastWriteTime - MOMeHT Ha nOC/iefleH flOCTbn M 

noc/iefleH 3annc bbb <\>av\na. 

B K/iaca File, M36poeHMTe MeTOflu ca craTkinHM, a b K/iaca Filelnfo - 
AOCTbnHki npe3 MHCTaHuna. Ako M3B"bpujBaMe AafleHO flewcTBue eflHOKpaTHO 
(HanpuMep cb3AaBaMe ep,v\H (pawn, cnep, TOBa ro OTBapaMe), K/iacbT File e 3a 
npeAnoni/iTaHe. Pa6oTaTa c Filelnfo v\ cb3AaBaHeTO Ha o6eKT 6nxa MMa/iki 
CMMCb/i npn MHoroKpaTHOTO My M3no^3BaHe. B npuMepa 3a TbpceHe Ha hm3 b 
TeKCTOB cfjaM/i K/iacbT File Bene 6e M3no/i3BaH. 

File m Filelnfo - npiiMep 

J\a pa3MeflaMe v\ cj\ep,uv\s\ rJiparMeHT ot nporpaMa: 



static void Main ( ) 

{ 

StreamWriter writer = File . CreateText ( "testl . txt" ) 
using (writer) 

{ 

writer .WriteLine ( "Hajreii mm 6wpa!"); 
} 
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Filelnfo filelnfo = new Filelnf o ( "testl . txt" ) ; 
filelnfo.CopyTo ("test2 .txt", true) ; 
filelnfo. CopyTo ("test3.txt", true) ; 

if (File. Exists ("test4.txt") ) 

{ 

File . Delete ( "test4 . txt" ) ; 

} 

File. Move ("test3.txt", "test4.txt") ; 



} 



B npuMepa, M3BMKBaHeT0 Ha createText(...) cb3flaBa cpaw/ia testi.txt v\ 
OTBapa TeKCTOB nwcan Btpxy Hero. C to3m nwcan MoxeM p,a 3anniueM HHKaicbB 
npoi/i3BO/ieH tckct bbb cpaw/ia. C/iefl cb3AaBaHeTO Ha Filelnfo o6eKT, Konn- 
paMe cb3flafleHMfl cpai/i/i b flBa flpyrn. napaMerbptT true 03HanaBa, ne npn 
Bene cbiuecTByBaiu cpai/i/i test2.txt, pecn. test3.txt, hobmat cpaw/i me 
6"bfle 3anncaH Btpxy CTapna. Cnep, TOBa ce npoBepaBa p,anw cbiuecTByBa 
cpaM/i test4.txt m ce M3TpnBa, cneA KoeTO test3.txt ce npenMeHyBa ioto 

test4 . txt. 

Pa6oTa c flnpeKTopnn. K/iacoBe Directory v\ 
Directorylnfo 

K/iaC0BeTe Directory M Directorylnfo ca nOMOLUHM K/iacOBe 3a pa60Ta C 
AMpeKTOpHM. IHe M36pOMM OCHOBHMTe MM MeTOAH, KaTO OT6e/ie>KMM, ne 3a 
Directory Te ca CTaTM4HM, a 3a Directorylnfo - AOCTbnHM npe3 MHCTaHUMfl. 

- Created, CreateSubdirectory ( ) - C"b3AaBa AHpeKTOpklfl V\I\V\ nOAAH- 

peKTopna. 

- GetFiies(...) - Bptiua BCM4KM cpaw/iOBe b AnpeKTopuflTa. 

- GetDirectories(...) - Bptiua BCM4KM nOAAHpeKTOpMM Ha AHpeKTOpMflTa. 

- MoveTo(...) - npeMecTBa (npenMeHyBa) AnpeKTopna. 

- Delete() - M3TpMBa AHpeKTOpklfl. 

- Exists o - npoBep^Ba AnpeKTopua p,ai\v\ cbmecrByBa. 

- Parent - Bptiua ropHaTa AnpeKTopna. 

- FuliName - irb/iHO MMe Ha AnpeKTopuflTa. 

PeKypcwBHO o6xo>KflaHe Ha flnpeKTopnn - npuMep 

3a npuMep me pa3r/ieAaMe nporpaMa, koato o6xo>KAa AaAeHa AnpeKTopua v\ 
M3Be>KAa Ha KOH30.naTa HeMHOTO cbAtpaoHkie, KaTO peKypcuBHO o6xo>KAa v\ 
noAAnpeKTopnnTe b Hea: 
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DirectoryTraversal . cs 



using System; 
using System. 10; 

class DirectoryTraversal 

{ 

private static void Traverse ( string aPath) 

{ 

Console. WriteLine (" [ { 0} ] ", aPath) ; 

string [] subdirs = Directory . GetDirectories (aPath) 

foreach (string subdir in subdirs) 

{ 

Traverse (subdir) ; 

} 

string [] files = Directory . GetFiles (aPath) ; 
foreach (string f in files) 

{ 

Console .WriteLine ( f ) ; 

} 
} 

static void Main ( ) 

{ 

string winDir = Environment . SystemDirectory; 
Traverse (winDir) ; 
} 
} 



KaK pa6oTM npnMepi>T? 

npoMeH/ikiBaTa winDir onpefle/ifl Hana/maTa flupeKTopua, ot koato 3anonBa 
o6xo>KflaHeTO. B cnynayi, craTi/mHaTa n/ieH-npoMeH/ikiBa SystemDirectory Ha 

K/iaca Environment OnpeAe/lfl AHpeKTOpklflTa C:\WINDOWS\system32 KaTO 

Hana/iHa. 

Hana/iHaTa AnpeKTopi/m npeAaBaMe KaTO napaMerbp Ha peKypcuBHua MeTOA 
Traverse (...) , komto M3BtpujBa o6xo>KAaHe b A"b/i6oni/iHa. Tom M3Be>KAa noAa- 
AeHaTa My AnpeKTopua Ha eKpaHa, cneA KoeTO ce caMOM3BMKBa 3a BC^Ka eAHa 
HeMHa noAAnpeKTopmi. 

rioAAnpeKTopuMTe Ha AaAeHa AnpeKTopua ce ki3B/ikmaT c MeTOAa Directory. 

GetDirectories (...) , a rJ>aM/10BeTe - C MeTOAa Directory. GetFiles (...) . 1/1 

ABaTa MeTOAa BptiuaT KaTO pe3y/iTaT MacuB ot HM30Be, cbAtpwamw MMeHa Ha 
AnpeKTopnn v\nv\ rJ>ai/i/iOBe, 3aeAHO c irb/iHi/m nvr ao tax. 

Eto KaK 6m Morb/i p,a i/i3r/ie>KAa pe3y/iTaTbT ot M3n"b/iHeHneTO Ha ropHi/m 
npuMep: 
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"C:\DownUiads\Lecture-11-lnput-Output-Demos-v0.63P | 



G:NUIND0WS\systen32SUSI HK32.DLL 

C:\UIND0US\systen32\USIUIN32.DLL 

C: NUIND0US\systen32Swsnnp32.dll 

C:\UIND0US\systen32\usock32.dll 

C:\UIND0US\system32\wstdecod.dll 

C:\UIND0US\systen32\ustpager.ax 

C:\UIND0US\system32\wstrenderer.ax 

C:\UI ND0WS\systen32\wtsapi32.dll 

C:\UIND0US\system32\wuapi.dll 

C : NU I NDOWSNs ysten32\wuauclt.exe 

C:\UIND0US\system32\uuaucltl.exe 

C:NUIND0WS\systen32Swuaucpl.cpl 

C:\UIND0US\system32\uuaucpl.cpl.manifest 

C: NUIND0US\systen32Swuaueng.dll 

C:\UIND0US\systen32\uuauengl.dll 

C:\UIND0US\system32\wuauseru.dll 

C:\UIND0US\systen32\uucltui.dll 

C:\UIND0US\system32\wupdmgr.exe 

C : NU I NDOWS\sys ten32\uups.dll 

C:\UIND0US\system32\wuweb.dll 

C: NUIND0WS\systen32SwHcdlg.dll 

C:\UIND0US\system32\uzcsapi.dll 

C:NUIND0WS\systen32SwHcswc.dll 

C:\UIND0US\systen32\xactsru.dll 

C: NUIND0US\sustem32\xcopy.exe 



K/iaci>T Path 

K/iacbT system. 10. Path npeAOcraBfl Aont^HMTe/iHa cpyHKUMOHa/iHOcr 3a 
pa6oTa c ntTMiua. Tom o6pa6oTBa string npoMeH/iMBM, ctAtpxaiun MHCpop- 
Maunfl 3a nvrfl flo cpai/i/i v\nv\ flupeKTopna. OyHKUMOHa/iHOcrra, npeflocraBeHa 
ot K/iaca Path, e He3aBMCMMa ot n/iaTCpopMaTa. IHe M36ponM hakom no/ie3HM 
CBOMCTBa m MeTOAn: 

- DirectorySeparatorChar - CMMBO/l"bT, KOMTO OTfle/lfl flkipeKTOpHMTe B 

n-bTfl ("\" 3a Windows v\ "/" 3a UNIX v\ Linux cpaw^OBM cucTeMn). 

- combine (...) - flo6aBfl OTHOCMTe^eH n"bT KtM nt/ieH. 

- GetExtension(...) - M3B/iM4a pa3UJnpeHneTO Ha p,ap,eu cpai/i/i (aKO MMa). 

- GetFiieName(...) - M3B/iMna MMe Ha cpaw/i ot Rap,eH nt/ieH n"bT (aKO 
MMa). 

- GetTempFileName(...) - Cb3AaBa BpeMeHeH Cpaki/1 C yHMKa/lHO MMe M 

Hy/ieBa At/i>KMHa m Bptiua MMeTO My. 

Pa6oTa c BpeMeHHH cpaftsioBe - npMMep 

C/ieflHaTa KpaTKa nporpaMa fleMOHCTpMpa pa6oTa c BpeMeHeH cpaki/i: 



using System; 
using System. 10; 

class TempFilesDemo 
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static void Main ( ) 

{ 

String tempFileName = Path . GetTempFileName ( ) ; 
try 

{ 

using (TextWriter writer = 

new StreamWriter (tempFileName) ) 

{ 

writer .WriteLine ( "This is just a test"); 

} 

File . Copy (tempFileName, "test.txt") ; 

} 
finally 

{ 

File . Delete (tempFileName) ; 

} 
} 



KaK pa6oTM npnMep"t>T? 

ripoMeH^MBaTa tempFileName cbfl"bp>Ka Bene cnoMeHaTMfl BpeMeHeH fyawn c 
yHMKa/iHO MMe. Cnep, KaTO Btpxy Hero otbopmm TeKCTOB nwcan v\ 3anniueM 
TeKCTa "This is just a test", KonnpaMe BpeMeHHMfl cpaw/i b TeKCTOBna 
<\>av\i\ test.txt, komto ce cb3AaBa b TeKymaTa AnpeKTopi/m (AnpeKTopi/mTa 
bin\Debug) Ha npn^OKeHneTO. Cnep, npwK/iionBaHe Ha nporpaMaTa, test.txt 
c"bfl"bp>Ka cbLUkisi TeKCT. Ako He M3TpneM BpeMeHHua fyawn bbb finally K/iay- 
3aTa, MO>KeM fla npoBepuM, ne Btpxy xapfl ahcio ocTaBa HOBOCb3flafleH <\>av\i\ 
c yHMKa/iHO MMe v\ pa3LUkipeHkie .tmp, komto cbAtpwa TeKCTa "This is just 

a test . 

CneuiMa/iHM flnpeKTopnn 

Cneuna^HMTe AnpeKTopnn Ha TeKymi/m noTpe6wTe/i ca Aocrbrmw c MeTOAa 

System. Environment . GetFolderPath (Environment . SpecialFolder) . ETO M 
npuMep 3a Aocrbn ro hakom ot tax: 



string myDocuments = Environment . GetFolderPath ( 

Environment . SpecialFolder . Personal ) ; 
Console .WriteLine (myDocuments ) ; 
// C:\Documents and Settings\Administrator\My Documents 

string myDesktop = Environment . GetFolderPath ( 

Environment . SpecialFolder . DesktopDirectory ) ; 
Console .WriteLine (myDesktop) ; 
// C:\Documents and Settings\Administrator\Desktop 

string myFavourites = Environment . GetFolderPath ( 
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Environment . SpecialFolder . Favorites ) ; 
Console . WriteLine (myFavourites ) ; 
// C:\Documents and Settings\Administrator\Favorites 

string myMusic = Environment . GetFolderPath ( 

Environment . SpecialFolder .MyMusic) ; 
Console .WriteLine (myMusic) ; 
// C:\Documents and Settings\Administrator\My Documents\My Music 



Ha6/iK)fleHne Ha cpan/iOBaTa cwcreMa 

K/iacbT Filesystemwatcher no3BO^ABa Ha6^K)fleHne Ha cpaw^OBaTa cucTeMa 
3a pa3/iM4HM cb6i/iTi/m KaTO cb3AaBaHe, npoMAHa v\i\v\ npenMeHyBaHe Ha cpaw/i 
v\nv\ AnpeKTopna. no-Ba>KHMTe My cb6MTMfl m CBOMCTBa ca c^eAHMTe: 

- Path - cwvbpwa Ha6^K)flaBaHaTa AnpeKTopna. 

- Filter - cpki/irbp 3a Ha6/iK>flaBaHkiTe cpaw/iOBe (Hanp. "*.*" v\nv\ 

* . exe ) . 

- NotifyFiiter - cpw/iTbp 3a Tuna Ha Ha6/iK>AaBaHMTe cb6v\Tv\n, Hanp. 

FileName, LastWrite, Size. 

- Created, Changed, Renamed, Deleted - C"b6klTMfl, KOMTO ce M3BMKBaT 

npn perncTpupaHe Ha npoMAHa. Te3M cb6MTMfl ce M3BMKBaT ot flpyra 
HMiuKa m KOAtT b Tax Tpyi6Ba p,a e HkiLUKOBO-o6e3onaceH, T.e. fla He 
Cb3flaBa npo6/ieMki npn KOHKypeHTeH flocrbn flo o6lum pecypcu. 

Ha6/iK)fleHne Ha 4>aiisiOBaTa cwcreMa - npMMep 

IHe AeMOHCTpupaMe B"b3MO>KHOCTI/ITe Ha K/iaca FileSystemWatcher C eAMH 
npuMep: 



FileSystemWatcherDemo . cs 



using System; 
using System. 10; 

class FileSystemWatcherDemo 

{ 

static void Main ( ) 

{ 

string currentDir = Environment . CurrentDirectory; 

FileSystemWatcher w = 

new FileSystemWatcher (currentDir ) ; 

// Watch all files 
w. Filter = "*.*"; 
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// Watch the following information for the files 
w.NotifyFilter = Notif yFilters . FileName | 

Notif yFilters . DirectoryName | 

Notif yFilters . LastWrite; 

w. Created += new FileSystemEventHandler (OnCreated) 
w. Changed += new FileSystemEventHandler (OnChanged) 
w. Renamed += new RenamedEventHandler (OnRenamed) ; 
w. EnableRaisingEvents = true; 

Console . WriteLine ( 

"{0} is being watched now...", currentDir) ; 
Console .WriteLine ( "Press [Enter] to exit."); 

Console . ReadLine ( ) ; 



} 



// Methods called when a file is created, changed, or renamed 
private static void OnCreated (obj ect aSource, 
FileSystemEventArgs aArgs) 

{ 

Console. WriteLine ("File: {0} created - {1}", 
aArgs . Name , aArgs . ChangeType ) ; 
} 

private static void OnChanged (obj ect aSource, 
FileSystemEventArgs aArgs) 

{ 

Console. WriteLine ("File: {0} changed - {1}", 
aArgs . Name , aArgs . ChangeType ) ; 
} 

private static void OnRenamed (obj ect aSource, 
RenamedEventArgs aArgs) 

{ 

Console .WriteLine ( "File : {0} renamed to {1}", 
aArgs . OldName , aArgs . Name ) ; 
} 



KaK pa6oTM npiiMeptiT? 

ripn KOHcrpyi/ipaHeTO Ha Filesystemwatcher o6eKTa, My noflaBaMe TeKymaTa 
AwpeKTopi/m - bin\Debug AnpeKTopuflTa Ha npoeKTa. B Ta3M AnpeKTopua me 
Ha6^K>AaBaMe bcmukm rJ>aM/iOBe, ioto me cneAHM M36poeHMTe b 

w.NotifyFilter rJ>aM/10BI/l OnepaUMM. C"b6klTMflTa Created, Changed M 

Renamed CB"bp3BaMe c noAxoA^iuM o6pa6oTBaiun MeTOAM. Cera npn cb3AaBaHe, 
MOAwfckiKaui/ifl v\nv\ npenMeHyBaHe Ha <\>av\n b Ha6/iK>AaBaHaTa AnpeKTopua, ce 

M3n"b/lHflBa CbOTBeTHklflT o6pa6oT4MK. 
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Eto npuMepeH pe3y/iTaT ot ki3n"b/iHeHkieTO Ha ropinaTa nporpaMa: 





c v "C:\DownUiads\Lecture-1 1 -In put-Out put -Demos- vO. 63>Demo- 


B 


5 


Q 




C:\Dounloads\Lecture-ll-Input-Output-Demos-u0.63\Demo-' 


Q 




bug is being Matched now... 


- 




Press [Enter] to exit. 






File: neu text docunent.txt created - Created 


[ 




Pile: neu text docunent.txt renamed to test.txt 


. 




File: neu folder created - Created 


: 




Pile: neu folder renamed to testf older 


: 




File: testf older changed - Changed 


: 




File: test.txt changed - Changed 


: 




File: test.txt changed — Changed 


r 









ToBa M3n"b^HeHne Ha nporpaMaTa crrpa3flBa cb3AaBaHeTO Ha TeKCTOB cpaw/i b 
Ha6^K>AaBaHaTa AnpeKTopua v\ HeroBOTO npenMeHyBaHe. C/ieABa cb3AaBaHe v\ 
npenMeHyBaHe Ha noAAnpeKTopna. HaKpaa e noKa3aHO iokbo ce cnyuBa npn 
npoMAHa Ha cbAPtwaHkieTO Ha cpaw/i b Ha6/iK>AaBaHaTa AnpeKTopi/m. 

Pa6oTa c IsolatedStorage 

IsolatedStorage e TeXHO/lOrklfl, KOflTO ce l/l3nO/13Ba 3a npw/10>KeHMfl, KOMTO 

HAMaT Aocrbn ao /lOKa/iHkifl xapA auck, ho M3MCKBaT ziOKa/iHO ctxpaHflBaHe Ha 
cpaM/iOBe, Hanp. npn npw/io>KeHkifl, CTapTupaHM c noMOurra Ha TexHO/iorwflTa 
.NET Zero Deployment, 6e3 Aa ca 3aAaAeHM noAxoA^iun npaBa 3a W3n"b/i- 
HeHkie. TexHO^ornflTa ce i/i3no/i3Ba v\ npn pa6oTa c npi/i/io>KeHkifl, CTapTupaHM 
ot MHTepHeT, komto no noApa36npaHe pa6oT*iT c HaMa/ieHi/i npaBa v\ He MoraT 
Aa octiuecTBABaT Aocrbn ao cpaw/iOBaTa ci/icreMa. 

IsolatedStorage npeAcraB/iflBa BkipTya/iHa cpaw^OBa cwcreMa. Ta e orpaHM- 
neHa no o6eM v\ npn/iOKeHneTO, KoeTO a ki3no/i3Ba, H^Ma Aocrbn ao ocraHa- 

IWATe CpaM^OBe Ha /lOKa/lHOTO yCTpOMCTBO. 

K/iacoBeTe 3a Aocrbn ao M30/ii/ipaHi/i cpaw/iOBM cucTeMM ce HaMnpaT b npocT- 

paHCTBOTO OT MMeHa System. IO. IsolatedStorage. 

Ako eAHO npn/ioxeHne npocTO cbxpaHsiBa ashhh b HflKaicbB cpaw/i, to3m cpaw/i 
MO>Ke ziecHO Aa 6"bAe MaHwny/iwpaH ot Apyro npki/io>KeHMe v\nv\ ot Apyr noTpe- 

6klTe/l. KoraTO pa60TM C IsolatedStorage, BCflKO npkl/10>KeHkie CbxpaHflBa 

AaHHM Ha Macro, yHMKa^HO 3a Hero v\ 3a TeKymi/m noTpe6nTe/i. 

HuBaTa Ha M30/iauwfl ca ABe - ntpBO, MMeTO Ha noTpe6kiTe/i*i, crapTkipa/i npn- 
^o>KeHneTO, m BTopo - MMeTO Ha CTapTupaHOTO aceM6/iw. B mhoto cnynaw, 
MMeTO Ha aceM6/ii/iTO cbOTBeTCTBa Ha URL aApeca, OTKbAeTO to e 61/1/10 3ape- 
AeHO m CTapTupaHO. 

flaHHMTe, 3anncBaHM Ha /lOKa/iHkia auck Ha AaAeH noTpe6i/iTe/i, nonaAaT b 

AHpeKTOpklflTa My \Documents and Settings \<user>\Local Settings\ 
Application Data\lsolatedStorage. flpn HaCTpOMKM no nOApa36kipaHe 3a 
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BCAKa flBOMKa (aceM6/iw, noTpe6kiTe/i) e 3aflafleHO orpai-ikmei-ii/ie 3a o6eMa Ha 

IsolatedStorage 06/iaCTTa - 10 MB. 

IsolatedStorage - npuMep 

C^eflBaiunflT npuMep ki/uocrpkipa neTeHe v\ 3annc Ha tskctob rj>ai/i/i b o6/iacn"a 
IsolatedStorage 3a TeKyiunfl noTpe6kiTe/i m aceM6/iw: 



using System; 

using System. 10; 

using System. 10 . IsolatedStorage; 

class DirectoryTraversal 

{ 

static string ReadTextFileFromlsolatedStorage ( 
string aFileName) 

{ 

IsolatedStorageFile store = IsolatedStorageFile . GetStore i 
IsolatedStorageScope . User | 

IsolatedStorageScope .Assembly, null, null); 
using (store) 

{ 

IsolatedStorageFileStream stream = 

new IsolatedStorageFileStream (aFileName, 
FileMode . Open, FileAccess . Read, store); 

using (stream) 

{ 

StreamReader reader = new StreamReader ( stream) ; 
using (reader) 

{ 

string result = reader . ReadToEnd () ; 
return result; 
} 
} 
} 
} 

static void WriteTextFileToIsolatedStorage ( 
string aFileName, string aText) 



{ 



IsolatedStorageFile store = IsolatedStorageFile . GetStore 

IsolatedStorageScope . User | 

IsolatedStorageScope .Assembly, null, null); 
using (store) 

{ 

IsolatedStorageFileStream stream = 

new IsolatedStorageFileStream (aFileName, 
FileMode . Create, FileAccess .Write, store); 
using (stream) 
{ 
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StreamWriter writer = new StreamWriter ( stream) ; 
using (writer) 

{ 

writer. Write (aText) ; 

} 
} 
} 
} 

static void Main ( ) 

{ 

try 

{ 

string text=ReadTextFileFromIsolatedStorage ( "notes . txt" ) ; 
Console .WriteLine ( "Text read from isolated storage: {0}", 
text) ; 

} 

catch (IOException ioex) 

{ 

Console .WriteLine ( 

"Error reading from isolated storage: {0}", ioex) ; 
} 

try 

{ 

string text = "Just a test!"; 

WriteTextFileToIsolatedStorage ( "notes . txt" , text) ; 
Console .WriteLine ( 

"Text written to isolated storage: {0}", text); 

} 

catch (IOException ioex) 

{ 

Console .WriteLine ( 

"Error writing to isolated storage: {0}", ioex) ; 
} 
} 
} 



rioBene BHMMaHne Ha TexHO/iori/iflTa isoiatedstorage me o6"bpHeM b TeMaTa 
" CurypHOCT b .NET Framework " . 

YnpawHeHMfl 

1. KaKBO npeAcraB/iflBaT noTOui/ue b .NET Framework? Kom ca ocHOBHMTe 
onepauuM c tax? Kom ca ocHOBHMTe K/iacoBe 3a pa6oTa c noTOun? 

2. HanniueTe nporpaMa, koato KOflupa abom^hm cpaw/iOBe no 3aflafleHa 
K/iionoBa cppa3a (ckiMBO/ieH hm3). M3no^3BaMTe cneRHwn a/iropwTbM 3a 
KOAnpaHe: KOAnpawTe ntpBua 6awT ot cpaw/ia c onepaunaTa "i/i3K/iK>nBamo 
v\nv\" c n"bpBi/m 6awT ot K/iionoBaTa cppa3a. Btopmat 6awT ot cpaw/ia koam- 
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paMTe c BTopufl 6aMT ot K/iionoBaTa <fcpa3a v\ t.h. ripn AOcrwraHe Ha noc- 
^eflHMfl 6aMT npeMMHaBaMTe kbm ntpBua. M3no/i3BaMTe cJDaw/iOBki noTOun. 
HanmueTe v\ nporpaMa 3a AeKOAwpaHe Ha TaKa KOAnpaHMTe (fcaw/iOBe. 

3. HanmueTe nporpaMa, koato cbxpaHABa ashhm 3a CTyaeHTki bbb <\>av\n etc 
3anncn. 3a BceKM CTyAeHT Tpa6Ba p,a ce cbxpaHABa HeroBOTO MMe, <$>ai<y/i- 
TeTeH HOMep, Kypc v\ cpeAeH ycnex. Pea/iM3kipawTe MeTOAH 3a Ao6aB*iHe Ha 
CTyAeHT, 3a TbpceHe Ha CTyAeHT no MMe v\ no (fcaKy/iTeTeH HOMep, 3a 
copTupaHe Ha cryaeHTMTe no ycnex v\ 3a OTnenaTBaHe Ha bcmukm cryAeHTM 
ot (fcaw/ia. M3no^3BaMTe 6nHapHM neTuw v\ nwcanw. 

4. HanniueTe nporpaMa, koato o6p"biua Ha o6paTHO 6nHapeH (fcaw/i no cnep,- 
HMfl Ha^MH: ntpBMAT My 6aMT CTaBa uocnep,eu, btopmat CTaBa npeAnoc- 
nep,eu v\ t.h. M3no/i3BawTe (fcaw/iOBi/i noTOun 6e3 p,a i/i3no/i3BaTe BpeMeHHM 
(fcaw/iOBe. rioMMC^MXTe nv\ 3a ec|DeKTMBHOCTTa? npweM/iMBa nv\ e CKopocrra 
Ha pa6oTa npn (fcaw/iOBe c pa3Mep 700 MB? 

5. Hani/iweTe nporpaMa, koato pa3Ae/i*i AaAeH ABOwneH <\>av\n Ha eAHaKBM 
4acTM (<fcai/i/iOBe c cJDMKCupaH pa3Mep, npuMepHO 1.44 MB). Oaw/iOBeTe 
Tpa6Ba Aa ce HOMepupaT aBTOMaTMUHO. M3no/i3Bai/iTe (\>av\noBv\ noTOun. 

6. HanniueTe nporpaMa, koato cbeAHHflBa nacrwTe, reHepupaHM ot npeAxoA- 
HaTa nporpaMa v\ B"b3craHOB*iBa opwrwHa/iHHfl <$>ai/i/i, ot komto ca no/iy- 
4eHM. M3no^3BaMTe <\>av\i\OBv\ noTOun. 

7. HanmueTe nporpaMa, koato no AaAeH cnwcbK ot HeueH3ypHM AyMM^KM 
3aMeH*i b TeKCTOB <\>av\n bcako cpeiuaHe Ha AyMMUKa ot cnncbKa etc 3Be3- 
AM4KM (etc CbiuMfl 6pow 6yKBn). CnncbK"bT ot HeueH3ypHi/i AyMMUKkl Tpa6- 
Ba Aa ce nponeTe ot TeKCTOB (\>av\n words . txt. M3no/i3BaMTe BpeMeHeH 
M3X0AeH <\>av\n m cnep, KaTO no/iynwTe pe3y/iTaTa b Hero, M3TpnMTe bxoa- 
hma c|Da M/i m npenMeHyBaMTe BpeMeHHua <\>av\n c MMeTO Ha M3TpMTMfl Bene 
BxoAeH cJDaM/i . M3no/i3BaMTe TeKCTOBM 4eTun m nwcanw. 

8. HanmueTe nporpaMa, koato Ttpcn AaAeH CMMBO/ieH hm3 bbb bcmukm 
TeKCTOBM (fcaw/iOBe (*.txt) ot AaAeHa AnpeKTopua v\ HeMHMTe noAAnpeK- 
Topnn. ripn bcako cbBnaAeHne Tpa6Ba p,a ce OTnenaTBa nt/iHOTO MMe Ha 
cpaM/ia, KtAeTO e HaMepeHO cbBnaAeHneTO, HOMeptT Ha peAa b to3m <\>av\n 
v\ ctAtpxaHMeTO Ha to3m peA- M3no^3BaMTe TeKCTOB 4eTeu 3a nponwTaHe 
Ha cJDaki^OBeTe peA no peA- 

9. HanniueTe nporpaMa, koato HaMupa bcm^km TeKCTOBM c|DaM^OBe (*.txt) Ha 
TBtpAMfl auck KaTO M3B"bpujBa o6xo>KAaHe b ujupnHa 4pe3 onaujKa no 
cneAHkifl Ha^MH: 1. Ao6aBfl b onaujKaTa Ha^a^HaTa AnpeKTopna. 2. AOKaTO 
onaujKaTa He ocTaHe npa3Ha M3Ba>KAa ot Hea AnpeKTopn^Ta, koato e 
B/isi3/ia Haw-paHO, HaMupa v\ OTnenaTBa bcm^km c|DaM^OBe ot Hea v\ Ao6aBfl 
b onaujKaTa BCM4KMTe noAAnpeKTopnn Ha TeKymaTa. 

10. HanniueTe nporpaMa, koato ctxpaHflBa ashhh 3a CTyaeHTki bbb <\>av\n cbc 
3anncn. 3a BceKM CTyAeHT Tpa6Ba Aa ce cbxpaHABa HeroBOTO MMe, c|DaKy^- 
TeTeH HOMep, Kypc v\ cpeAeH ycnex. Pea/iM3i/ipaMTe MeTOAM 3a Ao6aBAHe Ha 
CTyAeHT, 3a TbpceHe Ha CTyAeHT no MMe v\ no (fcaKy/iTeTeH HOMep, 3a 
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copTupaHe Ha cryqeHTHTe no ycnex v\ 3a OTnenaTBaHe Ha bcmukm cryqeHTi/i 
ot cpaw/ia. M3no^3BaMTe 6nHapHM neTuw v\ nwcanw. 

11. HanniueTe nporpaMa, koato cnep,v\ flafleH TeKCTOB cpaw/i ot flafleHa flupeK- 
Topufl m npn npoMAHa Ha cbfltpaoHkieTO My ro OTnenaTBa Ha KOH30/iaTa. 

12. HanwujeTe nporpaMa, koato npn ntpBO CTapTupaHe nuTa noTpe6i/iTe/ifl 3a 
MMeTO My m ro 3anncBa b TeKCTOB cpaw/i b IsolatedStorage o6/iacn"a. ripn 
c^eABaiuo CTapTupaHe nporpaMaTa Tpa6Ba p,a ro no3ApaB*iBa c MMeTO, 
nponeTeHO ot IsolatedStorage o6/iacn"a v\ fla My flaBa b"B3mo>khoct fla ro 
npoMeHM. 

M3no/i3BaHa /liuepaTypa 

1. CBeT/ikiH HaKOB, Bxoa m M3xofl b .NET Framework - http://www.nakov. 
com/dotnet/lectu res/Lecture- 11-Input-Output-vl.O.ppt 

2. MSDN Library - http://msdn.microsoft.com 

3. Inside C#, 2 nd Edition, Tom Archer, Andrew Whitechapel 

4. Ctoah MopAaHOB, rioTOun m cpaw/iOBe - http://www.nakov.com/dotnet/ 
2003/lectures/Strea ms-and-Files.doc 

5. Teoprn MBaHOB, riOTOun v\ cpafi/iOBe - http://www.nakov.com/2003/ 
dotnet/lectures/Strea ms-and-Files.doc 

6. MSDN Training, Programming with the Microsoft® .NET Framework (MOC 
2349B), Module 10: Data Streams and Files 

7. CBeT/ikiH HaKOB, MHTepHeT nporpaMnpaHe c Java, Oa6ep, 2004, ISBN 954- 
775-305-3, TeMa 1.2 (Bxofl/M3xofl c Java) 



T/iaea 12. Pa6oTa c XML 



He06X0flMMM 3HaHMfl 

- Ba30BM no3HaHMfl 3a .NET Framework 

- Ba30BM no3HaHMfl 3a e3MKa C# 

- 5a30BM no3HaHMfl 3a e3MKa XML v\ CB"bp3aHMTe c Hero TexHO/iorww 

CbAi>p>KaHMe 

- KaKBO e XML? 

- XML m HTML 

- Kora ce M3no/i3Ba XML? 

- npocTpaHCTBa ot MMeHa 

- CxeMM m Ba^Mflaunfl - DTD, XSD v\ XDR cxeMM 

- PeflaKToptT 3a cxeMM Ha VS.NET 

- XML napcepn 

- XML noAAP"b>KKa b .NET Framework 

- Pa6oTa c DOM n a pee pa - K/iacoBeTe xmiNode v\ xmiDocument 

- SAX napcepn V\ K/iaCbT XmlReader 

- Kora p.a M3no/i3BaMe DOM v\ Kora SAX? 

- Cb3AaBaHe Ha XMLAOKyMeHTM c xmi writer 

- Ba/iMAauwfl Ha XML no cxeMa 

- Pa60Ta C XPath - K/iacOBeTe XPathNavigator M XPathDocument 

- XSL TpaHCCJDopMauMM b .NET Framework 

B Ta3M TeMa... 

B HacToaiuaTa TeMa me pa3r/ieAaMe pa6oTaTa c XML b .NET Framework. IHe 
o6achmm HaKpaTKO KaKBO npeAcraB/iflBa e3kiKbT XML. IHe o6"bpHeM BHMMaHne 
Ha npn^MKMTe v\ pa3/ikiKHTe Me>KAy Hero v\ HTML. IHe pa3r/ieAaMe KaKBM ca 
npn^OKeHMflTa Ha XML. IHe ce 3ano3HaeM c npocrpaHCTBaTa ot MMeHa b XML 
m pa3^M4HMTe cxeMM 3a Ba/ikiAauwfl Ha XML AOKyMeHTM (DTD, XSD, XDR), 
KaTO me npeACTaBMM v\ cpeACTBaTa Ha Visual Studio .NET 3a pa6oTa c XSD 
cxeMM. IHe pa3MeAaMe oco6eHOCTMTe Ha K/iacn4ecKHTe XML napcepn (DOM v\ 
SAX) m KaKTe ca MMn^eMeHTMpaHM b .NET Framework. IHe onmueM i"ioapo6ho 
K/iacoBeTe 3a pa6oTa c DOM napcepa (xmiNode v\ xmiDocument) v\ po/isiTa Ha 
K/iaca XmlReader 3a SAX napcepwTe b .NET Framework. IHe onmueM cuTyaun- 
MTe, npn komto e noAxoA^iua ynoTpe6aTa Ha DOM v\nv\ SAX MOAe/ia. IHe ce 
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3ano3HaeM c Hankma Ha pa6oTa Ha K/iaca xmiwriter 3a c"b3flaBaHe Ha XML 
AOKyMeHTM. IHe pa3r/ieAaMe HankiHkue 3a BanwRauwn Ha XML AOKyMeHTM 
cnpyiMO AaAeHa cxeMa c noMOiuTa Ha Ba/inAnpamn napcepn. IHe npeAcraBMM 
noAAP"b>KKaTa b .NET Framework v\ Ha hakom Apyrn XML-6a3npaHM TexHO/io- 
rnn KaTO XPath v\ XSLT. 
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KaKBO e XML? 

npeAM Aa npeMMHeM kbm K/iacoBeTe, komto .NET Framework npeAOcraBfl 3a 
pa6oTa c XML, HeKa ntpBO pa3r/ieAaMe cbmHOCTra Ha Ta3M TexHO/iorwyi. 

XML (Extensible Markup Language) 

XML irbpBOHana/iHO e 3aMkicneH KaTO e3MK 3a AecJDMHupaHe Ha hobm AOKy- 
MeHTHM c|DopMaTM 3a World Wide Web. XML npoi/i3/iw3a ot SGML (Standard 
Generalized Markup Language) v\ Ha npaKTMKa e HeroBO noAMHO>KecTBO etc 
3HankiTe/iHO onpocTeH CMHTaKCuc, KoeTO npaBM BHeAP^BaHeTO My mhoto no- 
ziecHO. C TeneHkie Ha BpeMeTO XML ce Ha/iara KaTO markup e3MK 3a crpyKTy- 

pupaHa MHCJDOpMaUMfl. 

KaKBO npeflcraB/isiBa eflMH markup e3MK? 

npoM3xoA'bT Ha TepMMHa markup e CB"bp3aH c 06/iacrra Ha nenaTHMTe 
M3AaHMfl, ho npn e^eKTpoHHMTe AOKyMeHTM markup onucBa cneumfckinHOTO 
o6o3Ha4aBaHe Ha nacm ot AOKyMeHTkue c TaroBe. TaroBeTe MMaT ABe 
ochobhm npeAHa3Ha4eHMfl - Te onucBaT v\3rnep,a v\ cJDopMaTupaHeTO Ha TeKcra 
1/1/11/1 onpeAe^AT CTpyKTypaTa v\ 3HaneHkieTO My (MeTanHCJDopMauMfl). 

flHec ce i/i3no/i3BaT ABa ochobhm K/iaca markup e3nun - cneu.ua/iki3kipaHki v\ c 
o6iuo npeAHa3Ha4eHne (generalized) markup e3kiu.ki. IHtpBaTa rpyna e3kiu.ki 
c/iy>KaT 3a reHepupaHe Ha koa, komto e cneu.kic|DkmeH 3a onpeAe/ieHO 
npki/io>KeHkie v\i\v\ ycrpokicTBO ki aApecwpa touho onpeAe/ieHa Heo6xoAHMOcr. 
06iunTe markup e3kiu.ki onucBaT CTpyKTypaTa ki 3HaneHkieTO Ha AOKyMeHTa, 
6e3 Aa Ha/iaraT yc/iOBkifl no KaicbB Hani/m me ce ki3no/i3Ba TOBa onucaHne. 
npuMep 3a cneu.ua/iki3kipaH markup e3kiK e HTML, aoioto SGML ki HeroBOTO 
c|DyHKUMOHa^HO noAMHO>KecTBO XML ca Tkini/rnHki markup e3kiu.ki c o6iuo 
npeAHa3Ha4eHne. 

XML markup - npuMep 

C^eAHMAT npuMep AeMOHcrpkipa KOHuenukisiTa Ha markup e3kiu.kiTe c o6iuo 
npeAHa3Ha4eHne. ripn tax CTpyKTypaTa Ha AOKyMeHTa e acho onpeAe/ieHa, 
TaroBeTe onucBaT cbAtpwaHkieTO cm, a cJDopMaTupaHeTO ki npeAcraBAHeTO Ha 
AOKyMeHTa He e 3acerHaTO - bcako npki/io>KeHkie Moxe Aa Bki3ya/iki3kipa ki 
o6pa6oTBa XML AaHHMTe no noAxoA^iu 3a Hero HankiH. 



<?xml version="l . 0" encoding="windows-1251"?> 

<messages> 

<message>XML markup onwcBa CTpyKTypa m c r bfl r bpacaHne</message> 
<message>XML markup He onwcBa $opMaTnpaHe</message> 

</messages> 
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YHMBepca/iHa HOTauusi 3a ormcaHiie Ha 
CTpyKTypiipaHM flai-mii 

XML npeflCTaB^ABa Ha6op ot npaBM/ia 3a cbcraBAHe Ha TeKCTOBO-6a3npaHM 
cpopMaTM, komto ynecHHBaT CTpyKTypupaHeTO Ha ashhm. EAHa ot xapaKTepuc- 
TMKMTe, komto Ha/iaraT XML KaTO yHkiBepca/ieH cpopMaT, e B"b3MO>KHOCTTa p,a 
npeflcraBfl KaKTO CTpyKTypupaHa, TaKa v\ no/iycrpyKTypwpaHa MHCpopMauna. 
XML MMa OT/iM4Ha noAAPt>KKa Ha MHTepHau.MOHa/iM3au.Mfl, 6/iaroAapeHMe Ha 
cbBMecTkiMOCTra cm c Unicode CTaHAapTa. flpyr yHMBepca/ieH acneKT Ha XML e 
cnoco6HOCTTa My fla OTp,ens\ flaHHMTe ot HanMHa mm Ha npeflCTaBAHe. 

XML Cbfll>p>Ka MeTaMHCjDOpMaUlMa 3a flaHHMTe 

XML cneuncpMKauMflTa onpeAe/ia craHAapTeH HanMH 3a flo6aBAHe Ha markup 
(MeTanHCpopMaunfl) kbm flOKyMeHTMTe. MeTanHCpopMaunaTa npeAcraB/uiBa 
MHCpopMaunfl 3a caMaTa MHCpopMauna v\ uewuaja CTpyKTypa - TaKa ce 
ocbmecTBflBa Bp"b3KaTa Me>KAy AaHHMTe, npeAcraBeHM b XML flOKyMeHTa, v\ 
TAXHaTa ceMaHTMKa. 

XML e MeTae3MK 

XML e MeTae3MK 3a onucaHne Ha markup e3v\\\v\. Tom H^Ma co6cTBeHa 
ceMaHTMKa m He onpeAe/ia cpMKCMpaHO MHO>KecTBO ot TaroBe. Pa3pa6oTHMK"bT 
Ha eflHO XML npM/io>KeHMe MMa CBo6oflaTa p,a AecpMHMpa noAxoflaiuo 3a 
KOHKpeTHaTa CMTyauMa MHO>KecTBO ot XML e^eMeHTM m eBeHTya/iHM 

CTpyKTypHM Bp"b3KM Me>Kfly TAX. 

XML e ceeTOBHO yTBi>paeH craHflapT 

XML e CBeTOBHO yTBtpfleH craHflapT, noAA"bp>KaH ot W3C (World Wide Web 
Consortium, http://www.w3.org '). XML He e caMOcroyiTe/iHa TexHO/iorMfl, a 
no-CKopo e ocHOBa Ha ua/ia cpaMM/iMH ot XML-6a3MpaHM TexHO/iorMM KaTO 
XPath, XPointer, XSLT m AP-, komto Cbmo ce noAA^pxaT m pa3BMBaT ot W3C. 

XML e He3aBncnM 

E3MK"bT XML e He3aBMCMM ot n/iaTCpopMaTa, e3MUMTe 3a nporpaMMpaHe m 
onepauMOHHaTa CMCTeMa. Ta3M Heo6B"bp3aHOCT ro npaBM mhoto no/ie3eH npM 
Hy>KAa ot B3aMM0AeMCTBMe Me>KAy xeTeporeHHM nporpaMHM n/iaTCpopMM m/m^m 

OnepaUMOHHM CMCTeMM. 

XML - npiiMep 

C^eAHMAT KpaTtK npMMep AeMOHCTpMpa eAMH B"b3M0>KeH Ha^MH 3a onMcaHMe 
Ha KHMTMTe b eAHa 6M6^MOTeKa etc cpeACTBaTa Ha XML. MHCpopMauMATa e 
ziecHO ^eTMMa m pa36MpaeMa, caMOAOKyMeHTMpaiua ce m TexHO/iorMHHO-He3a- 

BMCMMa. 
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<?xml version="l. 0"?> 




<library name=".NET Developer's Library"> 




<book> 




<title>Programming Microsoft .NET</ti 


tle> 


<author>Jeff Prosise</author> 




<isbn>0-7 35 6-137 6-K/isbn> 




</book> 




<book> 




<title>Microsof t .NET for Programmers</title> 


<author>Fergal Grimes</author> 




<isbn>l-930110-19-7</isbn> 




</book> 




</library> 





XML M HTML 

BtHUJHO e3MK"bT XML npw/ikma Ha e3MKa HTML, ho Me>Kfly flBaTa e3MKa MMa v\ 

CepM03HM pa3^M4Mfl. 

npiiJiiiKii Me>Kfly e3MMMTe XML II HTML 

XML m HTML cm npw/ikmaT no TOBa, ne ca TeKCTOBO-6a3npaHM v\ i/i3no/i3BaT 
TaroBe v\ aTpn6yTM. 

TeKCTOBO-6a3npaHM 

XML m HTML ca TeKCTOBO-6a3npaHM e3nun v\ TOBa ocurypaBa npo3panHOcr Ha 
MHCJDopMauMOHHMfl cJDopMaT. ripw Hy>Kfla TaKMBa AOKyMeHTM MoraT p,a ce 
OTBap^T m peAaKTupaT c noMOLirra Ha o6mkhob6h tskctob peflaKTop. 

M3no/i3BaT TaroBe m aTpn6yTn 

flBaTa e3MKa i/i3no/i3BaT eneMenjv\, BceKM ot komto ce ctCTOM ot OTBapaiu v\ 
3aTBapaiu Tar (HanpuMep <book> v\ </book>) v\ MHCJDopMaunfl Me>KAy tax 
(npeACTaBfliua cwvbpwaHkieTO Ha e/ieMeHTa). BceKM e/ieMeHT MO>xe p,a Aec|DM- 
Hupa cbom aTpn6yTM, komto cbfl"bp>KaT MeTaflaHHM 3a cwvbpaoHkieTO My. 

Pa3/iMKM Mewfly e3HMMTe XML m HTML 

XML m HTML cm npw/iwuaT caMO bbhiuho. Te MMaT CbBceM pa3/ii/mHO npeflHa3- 
HaneHkie v\ TOBa boah ao hakom cepno3HM pa3/innwfl. 

HTML e e3MK, a XML - MeTae3MK 

BtnpeKM ne v\ ABaTa e3MKa npon3/iM3aT ot SGML, Ha npaKTMKa HTML e HeroBO 
cneuna^M3npaHO npn^OKeHne, aoioto XML e <fcyHKUkiOHa/iHO noAMHO>KecTBO 
Ha SGML. HTML e/ieMeHTMTe v\ aTpn6yTMTe ca npeAecJDMHupaHM v\ c acho 
onpeAe/ieH CMMCb/i. XML ot cboa CTpaHa 3ana3Ba rbBKaBOCTTa v\ pa3Lui/ip*ie- 
MOCTTa Ha SGML - tom He AecJDMHupa co6cTBeHa ceMaHTMKa v\ Ha6op ot TaroBe, 
a npeAOcraBfl CMHTaKCuc 3a onucaHne Ha Apyrn e3nun. 
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HTML onncBa cpopMaTupai-ie, a XML - crpyKTypupaHa 
MHCpopMauMA 

HTML e npoeKTkipaH c eflMHCTBeHaTa ue/i p,a ocurypn Hani/m 3a cpopMaTupaHe 
Ha flOKyMeHTM b World Wide Web. Tom He e pasujupaeM v\ He noAAtpwa 
npon3BO^HM CTpyKTypn ot ashhu. 3a pa3/iMKa ot Hero XML npeflOcraBH 
cpeflCTBa 3a flecpMHupaHe Ha npon3BO/iHi/i TaroBe v\ crpyKTypHi/i Bp"b3KM Me>Kfly 
tax. HTML onncBa KaK p,a ce npeAcraBM MHCpopMaunflTa, aoioto XML onncBa 
caMaTa MHCpopMauna, KaTO n crpyKTypwpa no CTaHAapTeH Hani/m, pa36npaeM 
3a pa3^M4HM npn^o>KeHMfl. 

HTML, XML m Ao6pe flecpMHnpaHMTe AOKyMeHTM 

BtnpeKM ne XML v\ HTML AOKyMeHTMTe cm npw/iwuaT Ha BtHweH bma (c Ta3M 
pa3/ikiKa, ne TaroBeTe Ha eAHHi/m e3MK ca npeAecpuHnpaHM, a Ha Apyrna - He), 
XML CMHTaKCMCbT e mhoto no-CTpor v\ He AonycKa OTK/iOHeHkia 3a pa3/ikiKa ot 
HTML. B eAMH HTML AOKyMeHT e AonycTMMa ynoTpe6aTa Ha HeKopeKTHO 
3aAaAeHM TaroBe v\ Te ce nrHopupaT Bnoc/ieACTBwe ot 6pay3"bpa, aKO tom He 
HaMepn Ha^MH KaK p,a vv\ o6pa6oTM. B XML cneuncpMKaunflTa M3pn4HO ce 
3a6paHABa Ha npi/i/io>KeHkiflTa, o6pa6oTBaiun XML AOKyMeHTM, p,a raAa^T 
CMMCb/ia Ha CMHTaKTM^HO HeKopeKTeH cpaw/i. Ako XML AOKyMeHTtT He e Ao6pe 
AecpMHupaH, o6pa6oTKaTa My Tpa6Ba p,a ce npeKpa™ v\ p,a ce AOK/iaABa 3a 
rpeujKa. 

flo6pe flecjDMHMpaHM aoKyMem-u 

E3MK"bT XML AecpMHupa noHATneTO "Ao6pe AecpuHnpaHM AOKyMeHTM" (well- 
formed documents), fla pa3r/ieAaMe KaKBO to^ho 03Ha4aBa TOBa. 

XML M3MCKBa fl06pe fle4>MHHpaHM flOKyMeHTM 

Hakom ochobhm npaBM/ia, komto onpeAe/iflT eAMH XML AOKyMeHT KaTO Ao6pe 
AecpMHupaH, ca ci\ep,uv\je: 

- AOKyMeHTbT p,a v\wa caMO eAMH ocHOBeH AOKyMeHTeH e/ieMeHT 

- TaroBeTe BMHarn p,a ce 3aTBapyrr m to b npaBM/ieH peA (p.a He ce 
3acrbnBaT) 

- aTpn6yTMTe BMHarn p,a ce 3aTBapaT no npaBM/ieH HanwH 

- MMeHaTa Ha TaroBeTe v\ aTpn6yTMTe p,a OTroBapaT Ha hakom orpaHkmeHWH 




ripaBeTe pa3/iMKa Mewfly KopeineH ("/") n flOKyMem-eH 
e/ieMeHT (<library> b ropi-ina npuMep) b eflMH XML flOKy- 
MeHT. Te3M noHflTMfi He ca cmhohmmm! 



npiiMep 3a jioluo flecjDMHMpaH XML AOKyMeHT 

B cnep,Bau\v\s\ npuMep ca HapyiueHM nonTi/i bcm^km npaBki/ia, M36poeHM no- 
rope - OTBapaiuM m 3aTBapfliun TaroBe He cm cbOTBeTCTBaT, TaroBe He ce 
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3aTBapaT, He ca cna3eHM orpaHMneHMjrra 3a MMeTO Ha aTpn6yTa bug! v\ 
aTpn6yrbT value He e KopeKTHO 3aTBopeH: 



<xml> 
























<button 


bug! value= 


= "OK 


name= 


'bl"> 
















<animation source= 


'demol 


. avi"> 


1 


< 


2 


< 


3 






</click- 


-button> 


















< 


/ 


xml > 





















Kora ce M3no/i3Ba XML? 

E3MK"bT XML MMa M3K^K)4MTe^HO LUMpoKa ynoTpe6a b cbBpeMeHHMTe coc|DTy- 
epHM TexHO^ornn, 3aiuoTO npeflocraBH yHMBepca/ieH (fcopMaT 3a ctxpaHeHne v\ 
o6MeH Ha MHCJDopMauMfl, a ot TOBa MMaT Hy>Kfla 6o/ilumhctboto ot cbBpe- 

MeHHMTe COCJDTyepHM CMCTeMM. 

06MnHa Ha MHcjDopMaMMq 

06MAHaTa Ha MHCJDopMaunfl Me>Kfly CMcreMM, komto 6opaB*iT c HecbBMecTMMM 

CJDOpMaTM, e CepM03HO npeAM3BMKaTe^CTBO B CtBpeMeHHOTO MHCJDOpMaUMOHHO 

o6iuecTBO. Mhoto cucTeMM pa6oT*rr c HecTaHAapTM3npaHn, co6cTBeHM c|DopMa- 
tm m npn Hy>Kfla ot B3anMOfleMCTBne pa3pa6oT4MUMTe Tpa6Ba fla no/iaraT mho- 
to ycn/iMfl, 3a fla ocurypaT cbBMecTMMOCT Ha o6MeHAHMTe flaHHM npn KOMyHM- 
KaunflTa. 

XML e eflHO B"b3MO>KHO peiueHne Ha to3m npo6/ieM, Tbv\ ioto no3BO/iHBa 
flecJDMHupaHeTO Ha cneu.Mc|DMneH 3a npn/io>KeHi/ieTO, npo3paneH ifcopMaT 3a 
o6MAHa Ha MHCJDopMauMfl. XML flOKyMeHTMTe, komto cna3BaT ny6/iMKyBaHMTe ot 
W3C cneunc|DMKauMM, ca pa36npaeMM 3a bcmukm npn^OKeHMa v\ TaKa XML 
MO>Ke fla ce i/i3no/i3Ba KaTO o6iu Me>KflMHeH ifcopMaT npn o6MHHaTa Ha MHCJDop- 
Maukisi. 

CisxpaHeHMe Ha crpyKTypupaHM flaHHM 

lion™ bcako npn^OKeHne MMa Hy>Kfla ot cbxpaHeHwe Ha flaHHM. B mhoto 
c/iynaw XML e noflxoflaiu 3a Ta3M 3a,aana, Tbv\ KaTO pa3fle/i*i CTpyKTypupaHaTa 
MHCJDopMauMfl ot HewHOTO BM3ya/iHO npeflcraBHHe. XML e noflxoflaiu c|DopMaT 3a 
ctxpaHeHne Haw-Be^e Ha Ma/iKM MHCJDopMauMOHHM (fcai/i/iOBe v\nv\ Ha flaHHM, 
komto He ce onaKBa fla noflfl"bp>KaT tipom3bo/iho TbpceHe (flocrbn). XML 
markup onMCBa CTpyKTypaTa Ha flaHHMTe Hapefl c taxhoto cbfltpwaHMe. ToBa 
no3BO^ABa fla ce flec|DMHMpaT cxeMM 3a Ba/iMflau.M*i Ha XML flOKyMeHTM, npe3 
komto fla ce ycraHOBABa Ba/iMflHOcrra Ha XML CTpyKTypaTa. 

HeflOCTarbuiii Ha XML 

Hapefl c npeflMMCTBaTa, komto npeflocraBfl, XML noHAKora craBa npMUMHa 3a 
3Ha4MTe^HO yBe^M^eHMe Ha pa3Mepa Ha flaHHMTe m BpeMeTO, Heo6xoflMMO 3a 
o6pa6oTKaTa mm. 
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06eMMCTM flaHHM 

XML e TeKCTOBO-6a3kipaH cpopMaT, komto M3no/i3Ba TaroBe KaTO orpaHkinkue/iki 
(m onucaTe^n) Ha ctfltpxaHaTa b AOKyMeHTa MHCpopMauna. CaMaTa My npn- 
poAa (TeKCTOB cpopMaT c necrw m noBTapaiun ce eTMKeTn) e npeflnocraBKa 3a 
yBe/iMneH pa3Mep Ha cpaw/iOBeTe (cbOTBeTHO v\ yBe/iMneH MpewoB TpacpMK). 
To^eMMHaTa Ha ep,v\u XML cpaM/i BMHarn e no-ro/isiMa ot Ta3M Ha cpaM/i etc 
cbmaTa MHCpopMaunfl, 3anncaHa b cpaBHMM ABOMneH cpopMaT. 

To3M HeAOCTaTtK o6nKHOBeHO MO>xe p,a 6"bAe KOMneHCupaH Ha Apyrn HMBa. 
flucKOBOTO npocTpaHCTBO AHec e Aa/ien no-eBTMHO, a a/iropMTMMTe 3a KOMnpe- 
cufl no3BO^ABaT 6"bp3a v\ KanecrBeHa KOMnpecua npn Hy>KAa (oco6eHO npn 
TeKCTOBM ashhh). KoMyHMKaunoHHMTe npoTOKO/iM KaTO HTTP/1.1 MoraT Aa 
KOMnpecwpaT MHCpopMaunflTa "b ABuxeHne", cnecT^BaMKn MpexoB TpacpMK 
ranKOBa ecpeKTMBHO, ko/ikoto m npM ynoTpe6aTa Ha ABOMneH cpopMaT. 

noBMLueHa Heo6xoflMMOCT ot 4>M3imecKa naMeT 

Eamh XML AOKyMeHT Moxe Aa 6"bAe ro/iflM no pa3Mep no ABa KpnTepua - b 
craTi/mHHfl cm cpaM/iOB cpopMaT (Hy>KAa ot noBene ahckobo npocTpaHCTBO 3a 
cbxpaHeHwe) v\nv\ b 3apeAeHaTa b AninaMMUHaTa naMeT cpopMa (Hy>KAa ot 
noBene M3HMC/iMTe/iHM pecypcn v\ RAM naMeT). KaTO np^KO ci\ep,cvBv\e ot TOBa, 
ne XML AaHHMTe ca 3HanMTe/iHM no o6eM, MABa noBMiueHaTa h6o6xoammoct ot 
cpM3M4ecKa naMeT 3a cbxpaHABaHeTO mm. 

CbBMecTMMOCTTa Ha XML c Unicode KOAOBaTa Ta6/iMua cbu\o yKa3Ba B^MAHne. 
HanpuMep short int CTOMHOCTTa 12355 MMa TeKCTOBO npeAcraBAHe Me>KAy 5 
m 20 6awTa v\ caMO 2 6aMTa, aKO 6"bAe cbxpaHABaHa b ABOMUHa cpopMa. 

HaMa/ieHa npon3BOflHTe/iHOCT 

3acny>KeHO v\nv\ He, XML cm e Cb3p,an penyTaun^Ta Ha TexHO/iorMfl, "ziaKOMa" 
3a pecypcu. XML ce 3anncBa KaTO TeKCT v\ XML AaHHMTe ca b a6cTpaKTeH 
ziorMnecKM cpopMaT, onucBaiu T^xHaTa CTpyKTypa. 3a npouMTaHeTO mm b eAHO 
npn^OKeHne necro ca Hy>KHM ABe CTtnKM - napcBaHe Ha XML MHCpopMaunaTa 
ot HeMHMfl TeKCTOB bma m npeo6pa3yBaHeTO Ha TaKa no/iyneHMTe AaHHM, 3a Aa 
craHaT M3no/i3BaeMM ot crpaHa Ha npn^OKeHneTO. napcBaHeTO v\ TpaHecpop- 
MaunflTa M3MCKBaT BpeMe, a cbiuoTO Ba>KM v\ 3a reHepupaHeTO Ha v\3xop,s\u\ 
XML noTOK. BtnpeKM TOBa, HaM-cepno3HaTa onacHOCT 3a npoM3BOAMTe/iHOCTra 
MABa ot cnoco6HOCTTa Ha XML Aa BK/iiouBa v\ 3ape>KAa bbhluhm pecypcu (DTD 
cpafi/iOBe, XSD cxeMn). 

npocrpaHCTBa ot MMeHa 

npocTpaHCTBaTa ot MMeHa npeAcraB/iflBaT ziorMnecKM CB"bp3aHM MHOKecma, 
komto M3MCKBaT BCM4KM npMHaA-newamM mm MMeHa Aa ca yHMKa/iHM. Te c/iywaT 
3a pa3^M4aBaHe Ha e/ieMeHTMTe m aTpM6yTMTe ot pa3/iMHHM XML npM^oxeHMfl, 
komto npMTexaBaT eAHaKBM MMeHa. npocrpaHCTBaTa ot MMeHa rpynMpaT bcmh- 
km CB"bp3aHM e^eMeHTM m aTpM6yTM ot eAHO XML npM/ioweHMe m y/iecHABaT 
pa3no3HaBaHeTO mm ot CTpaHa Ha corjrryepa. 
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flec|3MHMpaHe Ha npocTpaHCTBa ot MMeHa 

MMeHaTa Ha e/ieMeHTMTe v\ aTpn6yTMTe ce cbcroyiT ot flBe nacm - MMe Ha 
npocTpaHCTBOTO, Ha KoeTO npuHaA/iexaT, v\ /ioio/iho MMe. ToBa cbcraBHO MMe 
e M3BecTHO KaTO KBa^MCJDMunpaHO MMe (qualified name, Qname). MfleHTnc|DM- 
KaTopnTe Ha npocrpaHCTBaTa ot MMeHa b XML Tpa6Ba fla ce npkifltpaoT kbm 
cneumfci^eH URI (Uniform Resource Identifier) CMHTaKCuc. URI cneumfci/iKa- 
UMATa AecJDMHupa flBe ochobhm URI c|dopmm - URL (Uniform Resource Locators) 
HanpuMep http://www.nakov.com/town m URN (Uniform Resource Names) 

HanpklMep urn : nakov-com: country. 




URI MfleHTn4>MKaTopMTe Ha npocTpaHCTBaTa ot MMeHa He nofl- 
siewaT Ha aHa/iM3 ot CTpaHa Ha npoLjecopa - Te ca eflMH- 

CTBeHO CpeflCTBO 3a MfleHTMtjJUKaMMa M HflMa M3MCKBaHe fla 

conaT kt»m pea/iHO flocrbni-in pecypcM b MpewaTa. 



URI MfleHTMC|DMKaTOpMTe 06MKH0BeH0 Ca AOCTa fl"b/irM M BMeCTO TAX B XML 

AOKyMeHTMTe ce M3no/i3Ba npec|DMKC 3a acounnpaHe Ha /ioi<a/iHi/iTe enewemw v\ 
aTpn6yTM c onpe,qe/ieHO npocTpaHCTBO ot MMeHa. npecJDi/iKCbT e npocTO cbKpa- 
TeH nceBAOHMM 3a efli/m URI kifleHTmfcwKaTop, komto ce CB"bp3Ba c Hero npn 
AecJDMHupaHeTO Ha npocrpaHCTBO ot MMeHa: 



xmlns : <npe$MKC>="<MfleHTM$MKaTop Ha npocTpaHCTBO ot MMeHa>' 



M3noji3BaHe Ha Taroee c eflHaKBM MMeHa - npMMep 

C/ieflBaiunflT npuMep fleMOHCTpupa KaK npocrpaHCTBaTa ot MMeHa pa3peiuaBaT 
ABycMnc^neTO npn M3no/i3BaHe Ha TaroBe c eflHaKBki MMeHa b eflMH XML 
AOKyMeHT: 



<?xml version="l. 0" encoding="UTF-8 "?> 
<country : towns xmlns : count ry=" urn : nakov-com: country" 
xmlns : town="http : //www. nakov. com/ town "> 
<town : town> 

<town : name>Sof ia</town : name> 

<town : population>l 200 000</town : population> 
<country : name>Bulgaria</ country: name> 
</town : town> 
<town : town> 

<town : name>Plovdiv</town : name> 
<town : population>7 0</town : population> 
<country : name>Bulgaria</ country: name> 
</town : town> 
</country : towns> 



flec|DMHMpaHM ca flBe npocTpaHCTBa OT MMeHa: urn: nakov-com: country c 
npecJDMKC country M http://www.nakov.com/town C npecJDMKC town. BCflKO OT 

Te3M npocTpaHCTBa cbfltpwa e/ieMeHT <name>, ho npo6/ieM He cbiuecTByBa, 
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3aiuoTO e/ieMeHTMTe ca onpeAe/ieHw ot npecpMKca Ha co6ctb6hoto cm npocT- 
paHCTBO ot MMeHa - <country:name> onucBa MMeTO Ha fl"bp>KaBaTa, flOKaTO 
<town:name> Cbfltp>Ka MMeTO Ha rpaAa. 

npocTpaHCTBa no noflpa36npaHe 

M3no^3BaHeTO Ha npecpMKCHO-opneHTupaH CMHTaKCuc e cpaBHMTe/iHO MHTyn- 
TMBeH npouec 3a noBeneTO cocpTyepHM pa3pa6oT4nun. CbmecTByBa o6ane v\ 
Apyr Ha^MH 3a acounnpaHe Ha XML e/ieMeHTkiTe c npocrpaHCTBaTa ot MMeHa - 
flecpMHupaHeTO Ha npocTpaHCTBa no noflpa36npaHe. M3no/i3Ba ce ci\ep,uv\s\j 

CMHTaKCMC: 



xmlns="<MfleHTH$HKaTop Ha npocTpaHCTBO ot MMeHa>" 



npocTpaHCTBaTa no noApa36npaHe He M3no/i3BaT npecpMKCM. ripn AecpMHupaHe 
Ha TaKOBa npocTpaHCTBO b eflMH XML e/ieMeHT bcmukm HeacounnpaHM c 
npecpMKC (m/ii/i Apyro npocrpaHCTBO ot MMeHa) e/ieMeHTM b HeroBna o6cer Ha 
bmammoct aBTOMaTM^HO ce CB"bp3BaT c npocTpaHCTBOTO no noApa36npaHe. 
B"b3MO>KHO e AeK^apaunflTa Ha npocrpaHCTBO no noApa36npaHe p,a 6"bAe 
OTMeHeHa - 3a ue/iTa Ha MAeHTucpuKaTopa My ce npucBO^Ba npa3eH hm3: 



<language xmlns=" ">C#</language> 



npocTpaHCTBa no noflpa36npaHe - npuMep 

ripuMeptT AeMOHCTpupa AecpMHupaHeTO Ha npocTpaHCTBO no noApa36npaHe 

http://www.hranitelni-stoki.com/orders. E/ieMeHTbT <item> He e M3pM4- 

ho acounnpaH c npocTpaHCTBO ot MMeHa, 3aT0Ba tom aBTOMaTMUHO ce CBtp3Ba 
c npocTpaHCTBOTO no noApa36npaHe. rit/iHOTO i/me Ha eneMenja <item> e 

http : //www . hranitelni-stoki . com/orders : item. 



<?xml version="l . 0" encoding="windows-1251"?> 
<order xmlns="http : //www. hranitelni-stoki . com/ orders "> 
<item> 

<name>6wpa "3aropKa"</name> 

<amount>8</amount> 

<measure>6yTMJiKa</measure> 

<price>3 . 76</price> 
</item> 
<item> 

<name>Ke6anieTa</name> 

<amount>12</amount> 

<measure>6poii</measure> 

<price>4 . 20</price> 
</item> 
</order> 
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npocrpaHCTBa ot MMeHa n npocTpaHCTBa no 
noflpa36npaHe - npiiMep 

C/ieflBaiunflT npuMep fleMOHCTpupa eflMH B"b3MO>KeH HanMH Ha cbBMecma 
ynoTpe6a Ha npocrpaHCTBa no noApa36npaHe v\ Apyrn npocrpaHCTBa ot 
MMeHa: 



<?xml version="l. 0" encoding="utf-8 " ?> 
<f acuity : student xmlns : f aculty="urn : fmi" 
xmlns="urn:foo" id="235329"> 
<name>Ivan Ivanov</name> 
<language xmlns=" ">C#</language> 
<rating>6. 00</rating> 
</faculty: student> 



flec|DMHMpaHM Ca npOCTpaHCTBO OT MMeHa urn: fmi C npec|DMKC faculty M 

npocrpaHCTBO no noflpa36MpaHe urn:foo. E/ieMeHTbT student npMHafl/ie>KM 

Ha npOCTpaHCTBOTO OT MMeHa C MAeHTMCJDMKaTOp urn: fmi, AOKaTO e/ieMeHTMTe 
name M rating ca OT npOCTpaHCTBOTO no nOApa36MpaHe urn:foo. E/ieMeHTbT 

language ot APyra CTpaHa He npMHaA/ie>KM Ha hmto eAHO npocrpaHCTBO ot 
MMeHa, TtM KaTO 3a Hero npocrpaHCTBOTO no noApa36MpaHe e OTMeHeHO. 

B KpaMHa CMeTKa nt/iHMTe MMeHa Ha e/ieMeHTMTe ot npMMepHMa AOKyMeHT ca 

CbOTBeTHO urn: fmi : student, urn : foo : name, urn: foo : rating M language. 




ABTOMaTMHHOTO acoLfMMpaHe c npOCTpaHCTBOTO no nopipa3- 
6npaHe Ha e/ieMeHTM, HecBi>p3aHM c npyro npocTpaHCTBO, He 
ce OTHacn 3a aTpn6yTHTe. nopaflM Ta3M npwHMHa aTpM6yn»T id 
b ropHMn npMMep He npnHafl/ie>KM Ha hmto eflHO npocrpaH- 
ctbo ot MMeHa. 

3a pa3/iMKa ot npOCTpaHCTBOTO no noflpa36npaHe, npecpMKC- 
HMTe npocTpaHCTBa He MoraT fla ce otmchjit. 



CxeMM m Ba/iMflauMfi 

06M4aMHO noA AyMaTa cxeMa ce pa36Mpa o6iuo npeAcraBAHe Ha p,d>p,eu K/iac 
npeAMeTM. B CMMCb/ia Ha XML, cxeMa e <£opMa/iHO onMcaHMe Ha c|DopMaTa Ha 
XML AOKyMeHTM. 

floKyMeHT, komto M3A"bp>Ka ycneujHO TecTa, onMcaH ot cbOTBeTHaTa XML 
cxeMa, ce onpeAe/isi ioto Ba/iMAeH (cbo6pa3HBam ce etc cxeMaTa). llpouecbT 
Ha TecTBaHe Ha AOKyMeHT cnp^MO 3aAaAeHa cxeMa ce HapMna Ba/iMflai4Mn. 

CxeMaTa rapaHTMpa, ne AOKyMeHTbT M3n"b/iH*iBa onpeAe/ieHM M3MCKBaHM5i. Ta 
OTKpMBa rpeujKM b AOKyMeHTa, komto b nocneACTBMe MoraT p,a AOBeAaT ao 
HenpaBM^HaTa My o6pa6oTKa. CxeMMTe ziecHO ce ny6/iMKyBaT b MHTepHeT m 
MoraT as cnywaT KaTO o6moAOcrbneH HanMH 3a onMcaHMe Ha CMHTaKCMca Ha 
AaAeHO XML npM/io>KeHMe. 
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XML cxeMM - 3ait40 ca Heo6xoflMMM? 

npocTpaHCTBaTa ot MMeHa flecpMHupaT CMHTaKCuc 3a rpynnpaHe Ha CB"bp3aHM 
e/ieMeHTki ot eflHO XML npn^OKeHne v\ HanMH 3a o6p"biueHne kbm tax, ho He 
pa3r/ie>KAaT Btnpoca kom ca Te3M e/ieMeHTM. CtAtpxaHneTO Ha XML AOKy- 
MeHTMTe ce KOHTpo/iwpa npe3 AecpMHupaHe Ha cxeMM. CxeMMTe KOHTpo/iMpaT 
CTpyKTypaTa Ha XML AOKyMeHTMTe v\ AecpMHupaT Heo6xoAMMMfl CMHTaKCuc 3a 
ue/ua. CxeMMTe onucBaT: 

- AonycTMMM TaroBe, komto MoraT p,a npwcbCTBaT b eAMH XMLAOKyMeHT 

- AonycTMMM aTpn6yTM 3a Te3M TaroBe 

- AonycTMMM ctomhoctm 3a e/ieMeHTMTe m aTpn6yTMTe b AOKyMeHTa 

- peA Ha nocTaBAHeTO Ha TaroBeTe b XML AOKyMeHTa 

- AecpMHupaT ctomhoctm no noApa36MpaHe 

XML CXeMM - BMflOBe 

C"blUeCTByBaT pa3/lMHHM BMAOBe XML CXeMM, KaTO BCflKa MMa CBOMTe CM/1HM M 

cna6w CTpaHM. IHe pa3r/ieAaMe oco6eHOCTMTe Ha hako/iko ot HaM-nony/iap- 
HMTe CTaHAapTM 3a XML cxeMM - DTD, XSD m XDR. 

E3MK1>T DTD 

DTD (Document Type Definition) e cpopMa/ieH e3MK 3a onMcaHMe CTpyKTypaTa 
Ha XML AOKyMeHTM. To3m e3MK e opMTMHa/iHMflT XML AOKyMeHTeH MOAe/i, tom 
npMCbCTBa m b XML cneuMCpMKauMATa. DTD BCbiuHOCT AaTMpa OTnpeAM 
BpeMeTO Ha XML - DTD npoM3TM4a ot SGML craHAapTMTe, KaTO ochobhmat 
CMHTaKCMC e 3ana3eH nonTM v\3u,nno. 

DTD C"bA"bp>t<a npaBM/ia 3a TaroBeTe m aTpn6yTHTe b AOKyMeHTa 

DTD KOHTpo^Mpa CTpyKTypaTa Ha eAMH XML AOKyMeHT, KaTO AecpMHMpa 
MHO>KecTBO ot pa3peiueHM 3a M3no^3BaHe e/ieMeHTM. flpyrM e/ieMeHTM M3B"bH 
onMcaHMTe He MoraT p,a npMCbCTBaT b AOKyMeHTa. 

E3MK"bT AecpMHMpa MOAe/i Ha ctAtpxaHMe (content model) 3a BceKM e/ieMeHT. 
To3M MOAe/i onpenenn AonycTMMMTe e/ieMeHTM v\nv\ ashhm, komto MoraT p,a ce 
cbAtpwaT b eAMH e/ieMeHT, HapeA6aTa m 6poa mm, a chuxo m p,anv\ 
npMCbCTBMeTO Ha onpeAe/ieH e/ieMeHT e 3aA"b/i>KMTe/iHO v\nv\ M36MpaTe/iHO. 

DTD AeK/iapMpa MHOxecTBO ot no3BO/ieHM aTpM6yTM 3a BceKM e/ieMeHT. 
fleK^apauMfl Ha aTpM6yT onpeAe/ifl MMeTO, TMna ashhm, ctomhoctmt6 no 
noApa36MpaHe (aKO MMa TaKMBa) m yKa3Ba p,anv\ aTpM6yTbT 3aA"b/i>KMTe/iHO 
Tpa6Ba p,a npMCbCTBa b AOKyMeHTa v\nv\ He. 

TeKCTOBO-6a3npaH e3MK, ho He e XML 

DTD e TeKCTOBO-6a3MpaH e3MK, komto e 3ana3M/i b ocHOBHa CTeneH CMHTaK- 
CMca Ha SGML. DTD o6a4e He e XML-6a3MpaH CTaHAapT - pa3pa6oTeH e npeAM 
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noyiBaTa Ha XML v\ flHec Ma/iKO no-Ma/iKO OTCTbnBa no3MUMMTe cm npefl XML- 
6a3npaHM CTaHflapTM 3a cxeMM KaTO XSD. 

flect>MHnpaHe Ha DTD - npuMep 

C^eABaiunflT npuMep fleMOHcrpwpa ep.ua B"b3MO>KHa DTD fleK/iapauwfl, koato 
KOHTpo^upa cbfl"bp>KaHMeTO Ha Ma/iKa flOMawHa 6w6/inoTeKa: 



library. dtd 


< 


-- contents of library. dtd --> 


< 


ELEMENT library (book+) > 


< 


ATTLIST library name CDATA #REQUIRED> 


< 


ELEMENT book (title, author, isbn) > 


< 


ELEMENT title (#PCDATA)> 


< 


ELEMENT author (#PCDATA)> 


< 


ELEMENT isbn (#PCDATA)> 



flecJDMHupaH e e/ieMeHT c MMe library, komto cbfltpwa eflHa v\nv\ noBene (ho 
noHe eflHa) MHCTaHuna Ha e/ieMeHTa book. 3a e/ieMeHTa library e p,e<\>v\- 
HupaH cnncbK ot aTpn6yTM - library 3afl"b/i>KMTe^HO Tpa6Ba fla npnTe>KaBa 

aTpn6yT C MMe name OT Tkin CDATA (character data). 

3a6e/ie>KeTe, ne DTD He onpefle/ia library 3a AOKyMeHTeH e/ieMeHT - DTD 
AeK/iapaui/mTa He MO>Ke fla pa3rpaHi/mi/i hmkom e/ieMeHTkiTe KaTO KaHflMflaT 3a 
AOKyMeHTeH e/ieMeHT b XML flOKyMeHTa. E/ieMeHTbT book Tpa6Ba fla cbfltpwa 
b ce6e cm touho no eflHa MHCTaHuna Ha e/ieMeHTMTe title, author v\ isbn. Te 
ot cboh CTpaHa ca flecJDMHupaHM ioto e/ieMeHTM ot Tun pcdata (parsed 

character data) . 




flaHHHTe, flecjJMHnpaHM ioto CDATA (character data), He ce 
o6pa6oTBaT ot napcepa. TeKcrbT b paMKirre Ha CDATA He ce 
Tpempa KaTO markup, a ce pa3r/ie>Kfla KaTO hmct tckct. 
PCDATA (parsed character data) esieMeHTirre nofl/iewaT Ha 
napcBaHe v\ cbfliapwaHiieTO mm ce Tpempa KaTO HoprtasieH 
markup. 



M3no/i3BaHe Ha DTD - npuMep 

C/iefl KaTO CMe flecJDMHupa^n ropHOTO DTD onucaHne, ziecHO MO>KeM fla ro 
acounnpaMe c flafleH XML flOKyMeHT v\ cnefl TOBa fla ro i/i3no/i3BaMe npn 
Ba/iwflaukm. 3a ue/iTa b to3m flOKyMeHT BMtKBaMe doctype .qeK/iapaui/ifl, koato 
yKa3Ba MMeTO Ha flOKyMeHTHna e/ieMeHT (b to3m c/iynaw library) v\ othocm- 
Te^HMfl ntT flo caMaTa DTD AeK/iapauwa: 



<?xml version="l. 0" encoding="utf-8 " ?> 
<! DOCTYPE library PUBLIC "library . dtd"> 
<library name=".NET Developer's Library"> 
<book> 
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<title>Programming Microsoft . NET</ti 


tle> 


<author>Jef f 


Prosise</author> 




<isbn>0-7356- 


-1376- 


-K/isbn> 




</book> 








<book> 








<title>Microsoft 


NET for Programmers</title> 


<author>Fergal Grimes</author> 




<isbn>l-930110-19- 


-7</isbn> 




</book> 








</library> 









K/iionoBaTa AyMa public o6o3HanaBa cpaicra, ne pa6oTMM c ny6/ikmHa BtHWHa 
DTD fleK^apaunfl (flpyraTa b"B3mo>khoct e fla ce i/i3no/i3Ba K/iK>noBaTa AyMa 
system 3a 4acTHM DTD AeK^apaunn). 

XSD cxeMii 

BtnpeKM ne DTD npi/icbcma b opwrwHa/iHaTa XML cneu.kicpMKau.wfl, c TeneHkie 
Ha BpeMeTO CTaBa hcho, ne e Heo6xoAHM no-MOiueH MHcrpyMeHT 3a onucaHne 
Ha XML AOKyMeHTMTe v\ TOBa boah ro noaBaTa Ha e3MKa XSD (XML Schema 
Definition Language). 

MouieH XML-6a3npaH e3MK 3a onncaHne Ha XML crpyKTypaTa 

3a pa3/im<a ot DTD, XSD e XML-6a3npaH e3MK 3a onucBaHe CTpyKTypaTa Ha 
XML AOKyMeHTM. Tom, noAo6HO Ha DTD, CbAtpwa CbBKynHOCT ot npaBM/ia 3a 
TaroBeTe b AOKyMeHTa v\ TexHMTe aTpn6yTM. E3mcbT XSD ocurypaBa ci/icreMa 
ot TunoBe 3a XML o6pa6oTKa, koato e mhoto no-cn/iHO Tnnn3npaHa, otko/i- 
koto DTD. 

BrpaaeHM TwnoBe AaHHM 

XML Schema npeAOcraBfl Ha6op ot BrpaAeHM TunoBe ashhm, komto pa3pa6oT- 
4MUMTe MoraT p,a ki3no/i3BaT, 3a p,a orpaHwuaBaT cbAtpxaHneTO Ha TeKCTa. 
Te3M TunoBe ashhm ca onucaHM b npocTpaHCTBOTO ot MMeHa http://www. 
w3.org/2001/XMLSchema. BceKM OT TAX MMa AecpMHupaHa o6/iacr ot Aonyc- 

TMMM CTOMHOCTM. 

noTpe6nTe/iCKM-AecpiiHMpaHM TunoBe AaHHM 

K"bM Ha6opa ot npeAecpMHMpaHM TunoBe ashhh, XSD no3BO/i*iBa ynoTpe6aTa v\ 
Ha noTpe6i/iTe/iCKki TunoBe. XSD noAA"bp>Ka AecpMHupaHeTO Ha ABa ochobhm 
noTpe6nTe^CKM K/iaca - npocTM TunoBe (npe3 Tar xs : simpieType, icbAeTO xs 
e npecpMKC 3a ci/icreMHOTO npocTpaHCTBO ot MMeHa http://www.w3.org/200i/ 

XMLSchema) M KOMn/ieKCHM TkinOBe (4pe3 Tar xs:complexType). 

ripocTMTe TunoBe He 3aAaBaT crpyKTypa, a caMO ctomhoctho no/ie, v\ MoraT p,a 
6"bAaT 3aAaBaHM caMO Ha TeKCTOBM e/ieMeHTM (6e3 Hac/ieAHi/iu.w) v\ aTpn6yTM. 
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E/ieMeHTi/ue, npHTeaoBamw floirb/iHMTe/iHa CTpyKTypa - HanpuMep c flec|DMHM- 
paHM aTpn6yTM v\nv\ Hac/ieflHHuw - Tpa6Ba fla 6"bflaT onucaHM c KOMn/ieKceH 
Tkin. 

AecpMHMpaHe Ha XSD cxeMM - npMMep 

HacTOfliunflT npuMep fleMOHcrpwpa eflMH B"b3MO>KeH HanwH 3a flecJDMHupaHe Ha 
XSD cxeMa 3a Ba/iwflauwfl Ha cbfltpaoHkieTO Ha Ma/iKa flOMawHa 6ki6/ikiOTei<a: 



library. xsd 



<?xml version="l. 0" encoding="UTF-8 " ?> 

<xs : schema xmlns : xs="http : //www. w3 . org/2 01/XMLSchema"> 
<xs: element name="library"> 
<xs : complexType> 
<xs : sequence> 

<xs: element ref="book" maxOccurs="unbounded" /> 
</xs : sequence> 

<xs : attribute name="name" type="xs : string" 
use="optional" /> 
</xs : complexType> 
</xs : element> 
<xs: element name="book"> 
<xs : complexType> 
<xs : sequence> 

<xs: element ref="title" /> 
<xs: element ref="author" /> 
<xs : element ref="isbn" /> 
</xs : sequence> 
</xs : complexType> 
</xs : element> 

<xs: element name="title" type="xs : string" /> 
<xs: element name="author" type="xs : string" /> 
<xs: element name="isbn" type="xs : string" /> 
</xs : schema> 



CxeMaTa AecJDMHupa neT r/io6a/iHM eneMenra - library, book, title, author 

l/l isbn - KaTO Tpn OT TAX ca flec|DMHMpaHM OT TMn string (xs: string, ICbfleTO 
xs OTHOBO e npec|DMKC 3a npOCTpaHCTBOTO OT 1/IMeHa Ha XMLSchema), a library 

m book ca flecJDMHupaHM KaTO KOMn^eKCHM TunoBe. BceKM ep,v\u ot r/io6a/iHMTe 
enewemw Mcoxe fla 6"bAe i/i3no/i3BaH KaTO flOKyMeHTeH e/ieMeHT b XML <fcai/i/i. 
CrpyicrypaTa Ha library onpefle/iyi, ne T03i/i e/ieMeHT cbfltpwa HeorpaHkmeH 
6poki e/ieMeHTki book v\ MMa He3afl"b/i>KkiTe/ieH aTpn6yT name ot Ti/in string. 
E/ieMeHTbT book e cbcraBeH ot title, author i/i isbn (touho b Ta3M nocne- 
AOBaTe^HOCT) i/i He AecJDMHupa aTpi/i6y™. 

M3no/i3BaHe Ha XSD cxeMM - npuMep 

TopeonncaHaTa XSD cxeMa ziecHO MO>Ke fla ce acounupa c flafleH XML 
AOKyMeHTM i/i fla ce i/i3no/i3Ba 3a HeroBaTa Ba/ikiflauwsi. ToBa CTaBa Haw-^ecHO 
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c noMOurra Ha flecpMHupaHna b npocrpaHCTBOTO ot MMeHa http://www.w3. 

org/2001/XMLSchema-instance aTpn6yT noNamespaceSchemaLocation, KOM- 

to yKa3Ba OTHOCi/iTe/n-myi ntT flo XSD flOKyMeHTa, cwvbpwam cbOTBeTHaTa 
Ba^MAnpaiua cxeMa: 



<?xml version="l. 0" encoding="utf-8 " ?> 
<library name=".NET Developer's Library" 

xsi : noName spaces chemaLocation= "library. xsd" 

xmlns : xsi="http : //www. w3 . org/2 01/XMLSchema-instance"> 
<book> 

<title>Programming Microsoft . NET</title> 

<author>Jeff Prosise</author> 

<isbn>0-7 35 6-137 6-K/isbn> 
</book> 
<book> 

<title>Microsof t .NET for Programmers</title> 

<author>Fergal Grimes</author> 

<isbn>l-930110-19-7</isbn> 
</book> 
</library> 



OCBeH xsi : noNamespaceSchemaLocation 3a aApeCkipaHe Ha XSD CxeMM ce 

ki3no/i3Ba m aTpi/i6yrbT xsi : schemaLocation - 3a cxeMM, CB"bp3am/i c onpeAe- 
nenv\ npocTpaHCTBa ot MMeina. 

XSD M3MecTBa DTD 

Eahh ot Haw-ro^eMMTe HeAOcraTbui/i Ha DTD e ziwncaTa Ha noAAP"b>KKa Ha 
npocrpaHCTBa ot MMeHa, Tbv\ ioto Te ca «bBep,euv\ no-KbCHO. DTD M3MCKBa 
BceKM e/ieMeHT b eAHH XML AOKyMeHT p,a MMa cbOTBeTHa ReKnapauwn b DTD 
cpai/i/ia, KoeTO npoTkiBopenw Ha v\p,ef\ja 3a XML npocrpaHCTBaTa ot MMeHa. 

flpyr cbmecTBeH npo6/ieM npeA DTD e cna6o Tnnn3npaHaTa ci/icreMa ot 
TunoBe, koato ce npw/iara caMO 3a AecpuHnpaHMTe aTpn6yTM. DTD e HaconeH 
r/iaBHO KtM onucaHne Ha CTpyKTypaTa Ha eAHH AOKyMeHT v\ o6p"biua mhoto no- 
Ma/iKO BHMMaHne Ha cbAtpaoHkieTO M3B"bH TOBa p,anv\ e/ieMeHTMTe MoraT p,a 
cbAtpxaT character data v\nv\ He. Eahhctb6ho aTpn6yTMTe MoraT p,a 6tAaT 
AeK^apupaHM ot pa3/innHw TunoBe (id, idkef, enumerated), ho orpaHkmeHMfl 
Btpxy Tuna ashhh b eAHH e/ieMeHT He MoraT p,a 6"bAaT uanavauv\. 

3a cnpaBAHeTO c TaKi/ma npo6/ieMM e pa3pa6oTeHa HOBa ci/icreMa 3a onucaHne 
Ha CTpyKTypaTa v\ Baj\v\p,a\\v\s\ Ha XML AOKyMeHTMTe - XSD cxeMM. rio- 
ro/iHMaTa i/i3pa3i/iTe/iHa molu Ha XSD b cpaBHeHne c DTD AeK/iapau.nnTe boah 
AO nocTeneHHO Ha/iaraHe Ha XSD cxeMMTe KaTO ochobho cpeACTBO 3a Ba/iw- 
p,a\\v\s\ Ha AOKyMeHTM. 

XDR cxeMM 

XDR (XML-Data Reduced) e oiue eAMH XML-6a3npaH e3MK 3a onucaHne 
CTpyKTypaTa Ha XML AOKyMeHTM. Tom e BtBeAeH ot Microsoft npeAH noflBaTa 
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Ha CTaHAapTM3npaHMTe ot W3C XSD cxeMM. XDR e npeflcraBeH npe3 1999 
KaTO pa6oTHa cxeMa 3a BanwRauwn b npoAyKTa Microsoft BizTalk Server. XDR 
cxeMMTe ca KOMnaKTeH BapnaHT Ha XML-Data cxeMMTe. Te ca no-MOiuHM ot 
DTD AeK/iapauwkiTe, ho CbiueBpeMeHHO ca no-cna6o M3pa3MTe/iHM ot XSD 
cxeMMTe, komto ce noflBABaT npe3 2001. 

B noc/ieflHO BpeMe XDR cxeMMTe ry6*iT CBOflTa nonynyipHOCT flopM m npM 
Microsoft-6a3MpaHMTe npoflyKTM m TexHO/iorMM, KtfleTO TpaflMUMOHHO ca HaMM- 
pa/iM CBoeTO npM/io>KeHMe (BizTalk, SQL Server 2000). XDR noflfltpwa TMnoBe 
ot flaHHM m npocrpaHCTBa ot MMeHa. MHTepecHO e, ne Te3M cxeMM MoraT fla 
onMCBaT cbOTBeTCTBMfl Me>Kfly CTpyKTypaTa Ha XML flOKyMeHTM m pe/iauMOHHM 
6a3M ashhm. 

fleK/iapauMfl Ha XDR cxeMH - npiiMep 

C^eflHMAT npMMep fleMOHcrpMpa eflMH B"b3MO>KeH HanMH 3a flec|DMHMpaHe Ha 
XDR cxeMa 3a Ba/iMflauM5i Ha Ma/iKa flOMawHa 6M6/iMOTei<a: 



library. xdr 



<?xml version="l. 0" encoding="UTF-8 "?> 

<Schema xmlns="urn : schemas-microsof t-com: xml-data" 

xmlns : dt="urn : schemas-microsof t-com: datatypes "> 

<ElementType name="author" model="closed" 

content="textOnly" dt : type="string"/> 
<ElementType name="title" model="closed" 

content="textOnly" dt : type="string"/> 
<ElementType name="isbn" model="closed" 

content="textOnly" dt : type="string"/> 

<ElementType name="book" model="closed" 
content="eltOnly" order="seq"> 

<element type="title" minOccurs="l" maxOccurs="l"/> 
<element type="author" minOccurs="l" maxOccurs="l"/> 
<element type="isbn" minOccurs="l" maxOccurs="l"/> 

</ElementType> 

<ElementType name="library" model="closed" 
content="eltOnly" order="seq"> 
<AttributeType name="name" dt : type="string" 
required="yes"/> 
<attribute type="name"/> 
<AttributeType name="xmlns" dt : type="string"/> 

<attribute type="xmlns"/> 
<element type="book" minOccurs="l" maxOccurs="* "/> 
</ElementType> 
</Schema> 



CxeMaTa onpefle/ifl, <Ae cbfltpwaHMeTO Ha e/ieMeHTMTe author, title m isbn 
MO>Ke fla 6"bfle eAMHCTBeHO TeKCT, ho He m APyrM e/ieMeHTM (content= 
"textonly"). CTOMHOCTra Ha aTpM6yTa model (closed) noKa3Ba, ne Te3M 
e^eMeHTM He MoraT fla cbfltpwaT e/ieMeHTM m aTpM6yTM, ocBeH M3pM4HO 
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cnoMeHaTMTe b MOAe/ia Ha cbAtpaoHkieTO (content model) Ha cbOTBeTHwa 
e/ieMeHT (TaKi/ma b to3m c/iynaw cbiuo HflMa). 

E^eMeHTbT book ot CBOfl CTpaHa He MO>Ke fla cbAtpwa CBo6ofleH TeKCT, a caMO 
e^eMeHTMTe, onucaHM b HeroBna MOAe/i Ha cbfltpaoHkieTO (content= 
"eitonly"), KaTO Te Tpa6Ba p,a cna3BaT TOUHaTa nocneAOBaTe/iHOcr 

(order="seq") - T04HO no eAHH e/ieMeHT B peAa title, author M isbn. 

noc^eAHMflT AecpMHupaH e/ieMeHT library MO>Ke p,a cbAtpwa HeorpaHkmeH 
6poM e^eMeHTM book (ho Haw-Ma/iKO eAHH) v\ MMa 3aA"b/i>Ki/iTe/ieH aTpn6yT 

name M He3aA"b/l>KMTe/ieH aTpn6yT xmlns. 




Ako fleK/iapai4MnTa 3a He3afli>/i>KiiTe/ieH aTpn6yT xmlns He 
npMCbCTBauje, npw onpeflesieHua modei=" closed" HHMawe fla 
e bi>3mo)kho fla BK/iK>HBaMe flpyru npocTpaHCTBa ot MMeHa 
KisM XML flOKyMeHTa, Ba/inflnpaH ot Ta3M XDR cxeMa. 

flpyra bi>3mo>khoct e fla ce M3no/i3Ba modei="open" v\ ToraBa 
e/ieMeHTM v\ aTpw6y™, He3aBMCMMO ne He ca fleK/iapupaHM 
M3pnHHO b MOfle/ia Ha cbfli>p>KaHMeTO Ha flafleH e/ieMeHT, 
MoraT fla 6i»flaT flo6aBnHM kt»m Hero. 



M3no/i3BaHe Ha XDR cxeMM - npuMep 

TaKa AeK^apupaHaTa no-rope XDR cxeMa MO>KeM 6e3 mhoto yci/i/ii/ia p,a 
npi/i/io>KkiM 3a Ba^MAaunfl Ha XML AOKyMeHT. Heo6xoAHMO e b AOKyMeHTHna My 
e/ieMeHT p,a ce cbAtpwa cneuwa/iHO cpopMaTupaH aTpn6yT 3a BK/iionBaHe Ha 
npocTpaHCTBO ot MMeHa: 



<?xml version="l. 0"?> 


<library name=".NET Developer's Library" 


xmlns="x- schema : http : / /url-of- schema/ library . xdr"> 


<book> 


<title>Programming Microsoft .NET</title> 


<author>Jeff Prosise</author> 


<isbn>0-7 35 6-137 6-K/isbn> 


</book> 


<book> 


<title>Microsof t .NET for Programmers</title> 


<author>Fergal Grimes</author> 


<isbn>l-930110-19-7</isbn> 


</book> 


</library> 



KoraTO XDR-cbBMecTkiM napcep cpeiuHe npocTpaHCTBO ot MMeHa, 3anonBamo c 
x-schema, tom v\3jevi\s\ cxeMaTa ot 3aAaAeHMfl URL aApec v\ M3BtpujBa Heo6- 
xoAMMaTa Ba^MAaunfl. 
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PeflaKTopi>T 3a cxeMii Ha VS.NET 

VS.NET MMa cw/iHa nofl,qp"b>KKa Ha XML v\ MOiueH peflaicrop 3a XSD cxeMM. 
HeKa pa3MeAaMe KaKBa (fcyHKuwoHa/iHOcr npeflocraBfl tom. 

noAAP"b>KKa 3a XSD 

Visual Studio .NET npwTe>i<aBa Brpafleina nofl,qp"b>KKa 3a pa6oTa c XSD cxeMM. 
VS.NET no3BO^ABa cb3flaBaHeTO Ha XSD cxeMa no crpyKTypaTa Ha 3afla,qeH 
XML AOKyMeHT (aoko/ikoto TOBa e B"b3MO>KHO). 3a ue/ua npn M36paH XML 
AOKyMeHT MO>xe fla OTMfleM b MeHKrro XML v\ fla M36epeM KOMaHflaTa Create 
Schema. Ot cbiuoTO MeHio MO>xe v\ fla Ba/iwflwpaMe AOKyMeHT no Bene 
cb3flafleHa XSD cxeMa c KOMaHflaTa Validate XML Data. 



Console Application! - Microsoft Visual C# .NET [design] - items .xml* 


File Edit View Project Build Debug 

i a s a-b m % &- a* mm a a 


XML Table Tools Window 


Help 


j&| Create Schema 


T 


Validate XML Data 


■ 









PeAaKTop 3a XSD cxeMH 

Visual Studio.NET pa3no/iara c BrpafleH peflaKTop 3a XSD cxeMM. Hapefl c 
B"b3M0>KH0CTTa 3a npoMAHa Ha XSD cxeMaTa b TeKCTOB pe>KMM, peflaKTopvr 
no3BO^ABa m BM3ya/ieH pe>KMM Ha pa6oTa. Bki3ya/iHkiflT pe>KMM He e cJDyHKuno- 
Ha/iHO orpaHi/meH - c Hero MoraT fla ce cb3flaBaT, npoMeHHT v\ M3TpnBaT 
e^eMeHTM, aTpn6yTM v\ TunoBe, iokto m b TeKCTOBna pe>KMM Ha pa6oTa. 



%l 


items.xsd* | 


—1 




KETder" 


(order) 


a 

o 




E item 


(item) 


o 


E count 


integer 








V 





Cj3tern 


|(item) 






E name 


string 




E price 


decimal 




A type 


string 











Gb3AaBaiie Ha XSD cxeMa b VS.NET - npuMep 

C HacTOflLflkifl npuMep me fleMOHCTpupaMe KaK no Bki3ya/ieH Hani/m MoraT fla ce 
Cb3flaBaT XSD cxeMM no Ha/ii/meH XML AOKyMeHT (b T03M cnynai/i items. xml). 
Eto m CTbnKkiTe, komto Tpa6Ba fla i/i3n"b/iHi/iM, 3a fla no/iynwM >xe/iaHaTa cxeMa: 
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CrapTkipaMe VS.NET v\ OTBap^Me XML flOKyMeHTa items. xml. Oaw/ivr 
MO>Ke fla 6"bfle pa3r/ie>KAaH v\ peflaKTupaH ocBeH ioto XMLtskct m KaTO 
Ta6/iwu,a c ashhh (cMAHaTa Ha ABaTa pe>KMMa npaBMM ot cneu.ua/ieH Ta6 
"XML/Data" b ixonnaia 4acT Ha XSD peAaicropa). 



"^Microsoft Development Environment [design] - items. xml 



File Edit View Debug XML Tob|e Tools Re5narper Window Help 



<?xtnl version= rr 1.0 rr encoditig="windo¥3-1251 rr ?> 

<iteins culture= ,r en-US rr > 
<item type^"beei:"> 

<name> 3aropKa</ iiarae> 

<price>0.54</pt:ice> 
</ iterri> 
<it.em type= rr food rr > 

<name>Ke6aimeTa</tiai[ie> 

<price>0.48</price> 
</itern> 
<item type= rr tieei: rr > 

<naine>KaHeHHqa</tianie> 

<prlce>0.S6</pEice> 
</item> 
</itetns> 



E XML \ § Data 



0|l Output 
I Ready 



'^ Microsoft Development Environment [design] - items. xml 



=b, items.xml 
ft Data Table?: 



File Edit View Debug XML Tools Re5harper Window Help 



Data For item 








name 


| price 


|type 


► 


3aropKa 


0.54 


beer 




KeSarweTa 


0.43 


food 




KaMeHHua 


0.56 


beer 


* 




2. Ot MeHKDTO "XML" M36npaMe "Create Schema" M VS.NET Cb3AaBa XSD 
cxeMa Ha 6a3aTa Ha CTpyKTypaTa Ha OTBopeHna XMLAOKyMeHT. 



v/> Microsoft Development Environment [design] - items. xml 



File 



Edit View Debug 



items.xml 



Tab[e lools ReSharper Window Help 



M Create Schema 



■ 



Validate XML Data 



<?xml version="l . 0" encoding="uindonrs-1251"?> 

< items xmlns="http : //tempuri .org/ iteinsl . xsd." cult.ure= 

< i t em t yp e = "lo e e r: " > 

<name>!3aropKa</naitie> 
<pi:ice>0.54</price> 
</item> 

< i t. em t yp e = " f o o d " > 

< name > ke 5 arrne Ta< / name > 
<puice>Q. J 38</price> 

</item> 

< i t em t ype= "bee r " > 

< name > Kawe HMrj;a< / name > 
<pr ice>Q .5 6</pr ice> 

</item> 
</ items> 



3. CxeMaTa, reHepwpaHa ot VS.NET, MOxeM j\a peAaKTi/ipaMe KaKTO Ka~ro 
mmct XML TeKCT, TaKa m Mpe3 BM3ya/iHMa peAaicrop 3a cxeMM (cMAHaTa 
Ha ABaTa pe>KMMa othobo CTaBa ot cneui/ia/ieH Ta6 "Schema/XML" b 
AO/iHaTa MacT Ha XSD peAaKTopa). 
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- / Microsoft Development Environment [design] - items. xsd 



File Edit View Debug Schema Tools PeSharper Window Help 



* 



items. xml items.Ksd 



/ items 


(items) 


E item 


(item) 


A culture 


string 







(item) 



E name 
E price 
A type 



string 
string 
string 



V NewDataSet 


(NewDataSet) 


E ref=items 


(items) 






f 




#■ items 


(item?) 


E item 


(item) 


A culture 


string 





D 5cherna | E XML 



Microsoft Development Environment [design] - items. xsd 



J 



Edit View Debug Schema Table Tools ReSharper Window Help 






i.xml items.Hsd 
<?xml version="1.0 rr ?> 
<xs:schema id^'NewDataSet" tarcjetNar[iespace="http://te 
<xs: element name=" items "> 
<xs:complexType> 
<xs: sequenced 

<xs\ element nanie= r, itei[i rr iTiinOccur3= r, ,r maxOcci; 
<xs:cor[iplexType> 
<xs:seciuence> 

<xs: element name =" name" type="xs: string 

<xs: element name =" price" type="xs : strin 

</xs:sequence> 

<xs: attribute nar[ie="type" form="unqualif i 

</xs:complexType> 

</xs:elemetit> 

</xs: sequence> 

<xs: attribute name= r, culture rr form="unqualif ied" 

<fyp, :nnmri ley Tune > 



□ Schema El XML 



PeAaKTMpatie Ha XSD cxerm b VS.NET - npiiMep 

Cera me AGMOHcrpi/ipaMe KaK no Bi/i3ya/ieH Ham/m MO>KeM t\a peAaKTi/ipaMe 
XSD cxeMM bbb VS.NET. LUe Cb3AaAeM HOBa XSD cxeMa, b koato ce 

Aec|DMHMpaT Tpi/1 e^eMeHTa - order, items 1/1 item. 3a BCeKM OT TAX BI/13ya/lHO 

Lue Aec|DMHMpaMe Heo6xoAMMMTe e/ieMeHTi/i m aTpn6yTn m TexHMTe TMnoBe. 
HaKpaa othobo bbb BM3ya/ieH pexi/iM Ha pa6oTa me BrpaAMM e/ieMeHTa item b 
items m Ha cboi/1 peA items b order. TaKa etc cpeACTBaTa Ha Visual Studio 
.NET Lue C"b3AaAGM eAHa npuMepHa nepapxMMHa XSD cxeMa, koshto MO>KeM t\a 
M3no^3BaMe 3a Ba/ii/iAaui/m Ha nop"bMKM. 

HeKa npoc^eAMM npi/mepa CT"bnKa no crbnio: 

1. M36npaMe File | New | File... | XML Schema OT MeHIOTO Ha VS.NET: 



•s Microsoft Development Environment {design] 



Eft | £di t view Eebug m. Table Tools Be Sharper Sfrtow UeJp 
[Jew ► ^J] Project— 

i?| File... 
J Blank Solution.... 



33 

.5 
9 

n 

9 


Open ► 


AddProtedt > 1 
Open Solution. . . 
Close Solution 


lays Solutioni Ctrl+S 
SavaSoMwul As. . . 
Save AM Qrl+Shif t+S 
Source Control ► 1 


Page Setup. . . 


Recent Ffes ► 1 

Recant Projects ► 1 



i w int 



(File 



Exit 



s: s 



_jj Gantral 
CJ Visual C++ 

D Script 


■ 

led File 


I 

HTM Pave 


Frameset 


- 




■Style $h*M 


1 

m. Pile- 


j;r-i jtl-.L-iiu 


= 




VSIT File 


Bitmap Fie 


J. 
- 



A ffa For crating m XML » 
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2. Ot Toolbox npo3opeua Ha VS.NET AOB/iwuaMe b cxeMaTa eflHa KOHTpo/ia 
c MMe "element" m 3aflaBaMe MMe Ha eneMenja "order". 



Toolbox * X | 


XMLSchemal* 


XML Schema 




1^ Pointer 


| 


♦ order| (order) 
* 




| [E] element 
H attribute 
U| attributeGroup 
|Cjl complexType 
|Sj] simpleType 
[g1 group 
H any 

anyAttribute 
[f] facet 
f key 
^3 Relation 









3. flo6aBflMe B e/ieMeHTa "order" aTpn6yT "date" OTTkin "dateTime". 

4. flo6aBflMe B e/ieMeHTa "order" e/ieMeHTkl "customer-name" M 
"customer-address" OT Tkin "string". 







order (order) 




\ J A date dateTime| p] 




* 


anyURI 

base64Binary 

boolean 

byte 

date 






dateTime 

decimal 

double 










Ot Toolbox Ha VS.NET AOB/iwuaMe b cxeMaTa nsa hobm e/ieMeHTa v\ mm 
3aAaBaMe MMeHa cbOTBeTHO "items" v\ "item". B e/ieMeHTa "item" 

A06aBflMe aTpn6yT "name" OT Tkin "string" M e/ieMeHT "price" OT Tkin 
" decimal " . 















♦ 


items 


(items) 


♦ item 


(item) 




► E price 


decimal 




name 


string 


* 


■ ■ 


■m 











6. floB/ii/maMe e/ieMeHTa "item" Btpxy e/ieMeHTa "items" m VS.NET aBTO- 
MaTMUHO B/iara b e/ieMeHTa "items" e/ieMeHTa "item". 
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(items) 



item 



(item) 




j ♦ item 


(item) 




! ► E price 


decimal 




name 


string 




* 


'jsjsjjjjsjsjjsjsjjjjs. 


rjjjjsjsjjsjsjjjjsjsjjjj 


■- 



7. floB/iwuaMe e/ieMeHTa "item" Btpxy e/ieMeHTa "items" v\ VS.NET 
aBTOMaTM^HO B/iara b e/ieMeHTa "items" e/ieMeHTa "item". 

8. HaKpaa AOB/iwuaMe e/ieMeHTa "items" Btpxy e/ieMeHTa "order". 
VS.NET aBTOMaTM^HO B/iara b e/ieMeHTa "order" e/ieMeHTa "items". B 
KpaMHa CMeTKa ce no/iynaBa TaKa, ne b e/ieMeHTa "order" e B/io>KeH 
e/ieMeHTa "items", a b Hero e B/io>KeH e/ieMeHTbT "item". 











order (order) 


customer-name string 


customer-address string 


items (items) 


date dateTirne 




t 


pi 


items (items) 


E item (item) 








T 




item (item) 




► E price decimal 


name string 


* 









XML napcepii 

TepMMHtT napcBaHe Ha eflMH e3MK ce onucBa KaTO npouec Ha B3MMaHeTO Ha 
c|DparMeHT koa, onucaH b CMHTaKCuca Ha to3m e3MK, v\ pa36nBaHeTO My Ha 
OTAe/iHki KOMnoHeHTM, AecJDMHupaHM ot e3MKOBMTe npaBM/ia. rioHAKora Ha 
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6"b/irapcKM e3MK ce ki3no/i3Ba TepMkiHvr "cwHTaKTwueH aHa/iki3", MaKap ne tom 
He BMHarn e TOneH npeBOA Ha opurnHa^HMfl aHr/iMMCKMJi TepMMH parse. 

XML napcepnTe ca 6ki6/ikiOTeKki, komto neTaT XML AOKyMeHTki, M3B/iwnaT ot tax 
TaroBeTe v\ cbAtpwaHaTa b tax MHCpopMauna v\ vv\ npeflocTaBAT 3a o6pa6oTKa 
Ha nporpaMMCTa. Te npeAOcraBAT v\ cpyHKui/iOHa/iHOcr 3a nocrpoflBaHe Ha hobm 
m npoMAHa Ha Bene cb3AafleHM XML flOKyMeHTM. 

XML napcepn - npmioweHiie 

XML napcepnTe npeAOcraBAT CTaHAapTM3npaH MHTepcpewc 3a hakom ochobhm 
onepauuM, CB"bp3aHM c o6pa6oTKaTa Ha XMLashhh: 

- M3B^M4aHe Ha ASHHH OT XML AOKyMeHTM 

- nocrpoflBaHe Ha hobm XML AOKyMeHTi/i 

- npoMAHa Ha CbiuecTByBaiun XML AOKyMeHTki 

- Ba^MAaunfl Ha XMLAOKyMeHTM no 3aAaAeHa cxeMa 

XML napcepn - BMflOBe 

XML napcepnTe MoraT p,a ce K^acucpnunpaT no pa3/iwnHn KpnTepnn. Ot eAHa 
CTpaHa Te ce Rennj Ha Ba^MAnpaiun (Hy>KAa*iT ce ot DTD v\nv\ XSD cxeMa, no 
koato p,a Ba/iMAwpaT AOKyMeHTMTe) v\ HeBa/ii/iAnpamn (M3MCKBaT eAMHCTBeHO 
Ao6pe AecpMHupaHM AOKyMeHTM, komto p,a o6pa6oTBaT). no Hankma Ha pa6oTa 
ce pa3rpaHM4aBaT AtpBOBMAHO-opneHTupaHn (DOM, Document Object Model) 
i/i noTO^HO-opneHTupaHM (SAX, Simple API for XML Processing) napcepn. IHe 
pa3MeAaMe HaKpaTKO oco6eHOCTMTe Ha noc/ieAHMTe ABa MOAe/ia. 

DOM 

IHe 3ano4HeM c DOM craHAapTa v\ me pa3r/ieAaMe o6eKTHna MOAe/i, komto tom 
AecpMHupa. 

KaKBO npeAcraB/iflBa DOM? 

floKyMeHTHMAT o6eKTeH MOAe/i DOM (Document Object Model) AecpMHupa 
n/iaTCpopMeHO v\ e3MKOBO-He3aBMCMM nporpaMeH MHTepcpewc 3a Aocrbn v\ 
MaHnny^npaHe Ha cbAtpxaHneTO v\ CTpyKTypaTa Ha XML AOKyMeHTMTe KaTO 
AtpBOBMAHM CTpyKTypn b naMeTra. XML AOKyMeHTHna o6eKTeH MOAe/i e 
6a3npaH Ha W3C DOM cneuncpuKaunflTa v\ e yTBtpAeH CBeTOBeH craHAapT. 
Tom He e TexHO/iorwfl, cneuwcpwuHa 3a .NET. 

floKyMeHTHMAT o6eKTeH MOAe/i npeACTaBfl eAMH XML AOKyMeHT KaTO a^pbo- 
BMAHa wepapxufl ot B"b3/iw. DOM craHAapTbT AecpMHupa cnep,uv\je TunoBe 

B"b3/1M: Document, Element, DocumentFragment, DocumentType, Attr, Text, 
EntityReference, Processinglnstruction, Comment, CDATASection, Entity 

m Notation. HflKOM ot Te3M TunoBe MoraT Aa MMaT Hac/ieAHnu.n, KaTO 3a BceKM 
B"b3e/i Te ca onpeAe/ieHM b DOM cneuncpuKaunaTa. floKyMeHTHMAT o6eKTeH 
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MOfle/i onpenenn cbiuo TunoBeTe NodeList 3a o6pa6oTKa Ha KO/ieKUMM v\ 

NamedNodeMap 3a peUHMKOBM 06eKTM OTTMn K/1KDH-CTOMHOCT. 

DOM cneunc|DMKauMflTa onucBa MHTepifceMCM, a He AeMCTBMTe/iHM K/iacoBe v\ 
o6eKTM m 3aTOBa 3a pa6oTa c Hea hm e Heo6xoAMMa KOHKpeTHa MMn/ieMeH- 
Taunfl (DOM napcep). 

DOM npmioweHiifl 

DOM He e yHMBepca/iHO peiueHne, noAxoA^iuo 3a bcmukm c/iynaw Ha o6pa- 
6oTKa Ha XML AOKyMeHTM. DOM o6eKTHaTa wepapxna cbxpaHABa pecJDepeHunn 
Me>KAy pa3^M4HMTe B"b3/iM b eAMH AOKyMeHT. 3a ue/iTa \\env\s\T XML AOKyMeHT 
Tpa6Ba p,a e nponeTeH v\ napcHaT npeAM Aa 6"bAe noAaAeH Ha DOM npM/io- 
xeHneTO. ripn o6pa6oTKaTa Ha o6eMMCTM XML AOKyMeHTM TOBa Mowe Aa ce 
OKaxe cepno3eH npo6/ieM, 3aiuoTO e Heo6xoAMMO cbxpaHeHneTO Ha ue/iMfl 
AOKyMeHT b naMerra. BtnpeKM TOBa AOKyMeHTHi/isiT o6eKTeH MOAe/i e ot/imuho 
peiueHne b mhoto cuTyaunn. ripn Hy>KAa ot npoM3BO/ieH Aocrbn ao pa3/iwnHi/i 
4acTM ot XML AOKyMeHTa no pa3/iwnHO BpeMe v\nv\ 3a npn^OKeHMa, komto 
npoMeHAT CTpyKTypaTa Ha XML AOKyMeHTa "b ABMxeHne", DOM npeAOcraBfl 

OT/lMUHa CJDyHKUMOHa^HOCT. 

SAX 

Cera HeKa cera pa3r/ieAaMe v\ SAX craHAapTa 3a o6pa6oTKa Ha XML AOKy- 
MeHTM m M3ACHMM Kora e noAxoA^iuo Aa ce M3no/i3Ba. 

KaKBO npeACTaB/inBa SAX? 

SAX (Simple API for XML Processing) e 6a3npaH Ha cb6wTmi, nporpaMeH 
MHTepc|DeMC, komto neTe XML AOKyMeHTM noc/ieAOBaTe/iHO KaTO noTOK m no3BO- 
/i*iBa aHa^M3MpaHe Ha cbAtpxaHMeTO mm. 

06pa6oTKaTa Ha XML AOKyMeHTM, 6a3MpaHa Ha ch6v\Tv\n, c/ieAM 3a Ha/iMUMeTO 
Ha orpaHM^eH 6poM cb6v\Twn, KaTO cpeiuaHe Ha OTBapaiuM m 3aTBapaiuM 
TaroBe Ha e/ieMeHTM, character data, KOMeHTapM, MHCTpyKUMM 3a o6pa6oTKa m 
AP- B npoueca Ha npouMTaHe Ha eAMH AOKyMeHT SAX napceptT M3npaiua 
MHCJDopMauMfl 3a AOKyMeHTa b pea/iHO BpeMe npe3 o6paTHM M3BMKBaHMfl. BceKM 
n"bT, KoraTO napceptT cpeiuHe OTBapaiu v\nv\ 3aTBapaiu Tar, character data v\nv\ 
Apyro c"b6MTMe, tom M3BecTABa 3a TOBa nporpaMaTa, koato ro M3no/i3Ba. 

SAX npiisioweHiifl 

npM SAX 6a3MpaHMTe npM^oxeHMfl XML AOKyMeHTbT ce npeAOcraBfl 3a o6pa- 
6oTKa Ha nporpaMaTa cJDpameHT no c|DparMeHT ot Hana/iOTO ao Kpaa. SAX 
npM^oxeHMeTO Moxe Aa cbxpaHABa MHTepecyBaiuMTe ro nacm, AOKaTO ue/iM*rr 
AOKyMeHT 6"bAe nponeTeH, m/im Moxe Aa o6pa6oTBa MHCJDopMauMATa b MOMeHTa 
Ha no/iynaBaHeTO m. He e Hy>KHO o6pa6oTKaTa Ha Bene nponeTeHM e/ieMeHTM 
Aa naKa npouMTaHeTO Ha ue/iMsi AOKyMeHT m oiue no-Ba>KHO - He e Hy>KHO 
ue^MAT AOKyMeHT Aa ce cbxpaHABa b naMerra, 3a Aa e B"b3MO>KHa pa6oTaTa c 
Hero. Te3M xapaKTepMCTMKM npaBAT SAX MOAe/ia mhoto yAo6eH 3a o6pa6oTKa 
Ha o6eMMCTM XML AOKyMeHTM, komto He MoraT Aa 6"bAaT 3apeAeHM b naMerra. 
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XML M .NET Framework 

J\o MOMeHTa HanpaBMXMe nper/ieA Ha XML craHAapTa v\ no-Ba>KHMTe TexHO- 
i\ovv\v\, CB"bp3aHM c Hero. Bene MMaMe CTa6w/iHa ocHOBa, 3a fla npofl"b^>KMM c 
nporpaMHMTe cpeACTBa, komto .NET Framework npeAOcraBa 3a o6pa6oTKa Ha 
XML AOKyMeHTM. 

.NET npnTe>KaBa BrpaaeHa XML noAApi>>KKa 

3a pa3/ikiKa ot mhoto nporpaMHM e3nun v\ n/iaTCpopMM, komto ocurypaBaT 
cpeACTBa 3a pa6oTa c XML noA cpopMaTa Ha Ao6aBKM kbm ocHOBHaTa 
cpyHKunoHa^HOCT, .NET Framework e npoeKTupaH ot caMOTO Hana/io c MAe^Ta 
3a cm/iho MHTerpupaHa XML noAAP"b>KKa. 

MMn^eMeHTauuMTe Ha ocHOBHMTe XML TexHO/iorww ce cbAtpwaT b aceM6/iMTO 
system. xmi, KtAeTO ca AecpMHupaHM c^eAHMTe r/iaBHH npocTpaHCTBa ot 
MMeHa: 

- system. xml - ocurypflBa ocHOBHMTe BXOAHO-M3XOAHM onepaunn c XML 
(XmlReader M XmlWriter), DOM nOAAP"b>KKa (XmlNode M Hac/ieAHI/IUMTe 
My) m Apyrn XML noMOiuHM K/iacoBe. 

- system. xmi. schema - ocurypflBa noAAP"b>KKa Ha Ba/iMAauwfl Ha XML 
ctAtpxaHMe npe3 XML Schema (xmischemaobject v\ Hac/ieAHkiukiTe My). 

- sys tem. xmi. xpath - pea/in3wpa cpyHKuwoHa/iHOCT 3a XPath TbpceHe Ha 
MHCpopMaunfl m HaBuraunfl b XML AOKyMeHT (K/iacoBeTe xpathDocument, 

XPathNavigator M XPathExpression). 

- sys tem. xmi. xsi - npeAOcraBfl B"b3MO>KHOCT 3a XSL TpaHCCpopMauuM Ha 

XML AOKyMeHTM (XslTransform). 

- System. Xml. Serialization - OCMrypflBa cepwa/lM3aUMfl AO XML M SOAP 
(XmlSerializer) . 

.NET M DOM MOfle/ii>T 

.NET Framework npeAOcraBfl irb/ieH Ha6op ot K/iacoBe, komto 3ape>KAaT v\ 
peAaKTupaT XML AOKyMeHTM cnopeA W3C DOM cneuncpMKauMflTa (HMBa 1 v\ 2). 
Ochobhmat XML DOM K/iac b .NET Framework e xmlDocument. Cm/iho CBtpsaH 
c Hero e HeroBMAT K/iac-Hac/ieAHi/iK XMLDataDocument, komto pa3LunpflBa 
XMLDocument m aKueHTwpa Btpxy ctxpaHflBaHeTO v\ n3B/iwnaHeTO Ha 
CTpyKTypupaHM Ta6/innHM ashhm b XML. 

ripn pa6oTa c XML DOM MOAe/ia XML AOKyMeHTbT ntpBO ce 3ape>KAa ue/iwaT 
KaTO a^pbo b naMeTTa v\ eABa ToraBa ce o6pa6oTBa. XML DOM npeAOcraBa 
cpeACTBa 3a HaBurauna v\ peAaKTupaHe Ha XML AOKyMeHTa v\ noAA^pxa XPath 
3aaBKM m XSL TpaHCCpopMaunn (me rn pa3r/ieAaMe Ma/iKO no-HaTaT"bK). 
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napcBaHe Ha XML AOKyMeHT c DOM - npiiMep 

ripeflu fla HaB^e3eM b fleTaw^MTe Ha DOM napcepa b .NET Framework, me 
pa3r/ieAaMe KpaTbK npuMep, komto ki/uocTpwpa M3no/i3BaHeTO My 3a napcBaHe 
Ha XML AOKyMeHT, o6xo>KflaHe Ha no/iyneHOTO DOM fltpBO v\ i/i3B/ikmaHe Ha 
MHCJDopMauMfl ot Hero. 

3a ue/ua hm e Heo6xoflkiM pa6oTeH XML AOKyMeHT: 





library. 


xml 




<?xml version="l. 0"?> 








<library name=".NET Developer's Library" 




<book> 








<title>Programming Microsoft . 


NET</ti 


tle> 


<author>Jeff Prosise</author> 






<isbn>0-7356-1376- 


-K/isbn> 






</book> 








<book> 








<title>Microsoft 


NET for Prog 


rammer s</title> 


<author>Fergal Grimes</author> 






<isbn>l-930110-19- 


-7</isbn> 






</book> 








</library> 









T03M AOKyMeHT ce npeflcraBfl b naMerra KaTO DOM fltpBO no c/ieflHkifl HanwH: 

(document) 




HaujuflT npuMep MMa 3a ue/i fla i/i3B/iene KHurnTe ot <£aM/ia library. xml v\ fla 
OTnenaTa MHCJDopMauMfl 3a tax - 3ar/iaBne, aBTop v\ ISBN. IHe ro M3rpaflMM 
CTtnKa no CTbnKa: 

1. Cb3flaBaMe hob npoeKT bbb VS.NET. 



556 nporpaMnpaHe 3a .NET Framework 

2. ritpBOTO, KoeTO e Heo6xo,qi/iMO fla HanpaBMM, e fla 3apeflkiM XML cpaw/ia 
library. xmi, 3a fla MO>KeM b nocneflCTBkie fla ro no,q/io>KkiM Ha o6pa- 
6oTKa. Cnefl 3ape>KflaHeTO Ha flOKyMeHTa OTnenaTBaMe cbfltpwaHkieTO 
My, 3a fla ce yBepuM, ne 3ape>KflaHeTO e ycneujHo: 



XmlDocument doc = new XmlDocument ( ) ; 
doc . Load ( "library . xml" ) ; 

Console .WriteLine ( "Loaded XML document: 
Console .WriteLine (doc . OuterXml ) ; 
Console .WriteLine ( ) ; 



3. l/l3B/ii/maMe flOKyMeHTHna e/ieMeHT Ha XML cpaw/ia v\ OTnenaTBaMe MMeTO 

My Ha KOH30/lHklfl M3XOfl: 



XmlNode rootNode = doc . DocumentElement; 

Console .WriteLine ( "Root node: {0}", rootNode . Name) ; 



4. 06xo>KflaMe v\ OTnenaTBaMe aTpn6yTMTe Ha flOKyMeHTHna e/ieMeHT (b 
T03M cnynai/i MMaMe eflMH eflMHCTBeH aTpw6yT name): 



foreach (XmlAttribute atr in rootNode .Attributes ) 

{ 

Console. WriteLine ("Attribute: { 0}={ 1} ", 
atr. Name, atr. Value); 
} 



5. 06xo>KflaMe bcm^km e^eMeHTM-fleua Ha flOKyMeHTHna e/ieMeHT. BceKM 
ot tax onucBa eflHa KHura (e/ieMeHT book). 3a BCsiKa KHura OTnenaT- 
BaMe 3ar/iaBweTO, aBTopa v\ isbn HOMepa, KaTO vv\ ki3B/iwnaMe ot cbcrr- 
BeTHMTe mm e/ieMeHTi/i, Hac^eflHuun Ha e/ieMeHTa book: 



foreach (XmlNode node in rootNode . ChildNodes ) 

{ 

Console. WriteLine ("Book title = {0}", 

node [ "title"] . InnerText) ; 
Console .WriteLine ( "Book author = {0}", 

node [ "author" ] .InnerText); 
Console .WriteLine ( "Book isbn = {0}", 

node [ "isbn" ] . InnerText) ; 
Console .WriteLine ( ) ; 
} 



6. ToBa e bcmuko. Eto ro pe3y/iTarbT, komto no/iynaBaMe Ha koh30^hma 
M3xofl cnep, KOMnn^aunflTa v\ M3n"b/iHeHi/ieTO Ha npoeKTa: 
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"C:\Examples\Demo-1 -DOM-Parser\bin\Debug\Demo-1 -DOM-Parser, exe" 



JnJxJ 



Loaded XML document: 

<?xnl uers ion ="1 .0"?X library name=".NET Developer's Library "XbookXt it le>Progr 

aiming Microsoft . NEK /title >< author >Jef f Prosise</authorXisbn>0— 7356— 137&— K/i 

sbnX/bookXbookXtitle>Microsof t .NET For Programmers</titleXauthor>Fergal Gri 

mes</authorXisbn>l-93O110-19-7</isbnX/bookX/library> 

Root node: library 

Attribute: name = .NET Deueloper's Library 

Book title = Programming Microsoft .NET 
Book author = Jeff Prosise 
Book isbn = 0-7356-1376-1 

Book title = Microsoft .NET for Programmers 
Book author = Fergal Grimes 
Book isbn = 1-930110-19-7 

Press any key to continue 



B npMMepa kl3nO/13BaXMe K/iacOBeTe XmlDocument, XmlNode M XmlAttribute, 

ot npocrpaHCTBOTO system. xmi. HeKa pa3r/ieflaMe 3a KaKBO cnywaT v\ iok ce 
M3no^3BaT Te3M K/iacoBe. 

K/iacoeeTe 3a pa6oTa c DOM 

Pa6oTaTa c DOM b .NET Framework ce ocbmecTBABa c noMOLirra Ha c/ieAHMTe 
no-Ba>KHM K/iacoBe: 

- XmlNode - a6cTpaKTeH 6a30B K/iac 3a bci/iukm B"b3/iw b ep.no DOM AtpBO. 

- xmiDocviment - cbOTBeTCTBa Ha KopeHa Ha DOM AtpBO, o6mkhob6ho 
cbAtpwa ABa Hac^eAHMKa: 3ar/iaBHa nacr (npo/ior) v\ AOKyMeHTHi/m 
e/ieMeHT Ha XML AOKyMeHTa. 

- xmiEiement - npeAcraBfl XML e/ieMeHT. 

- XmlAttribute - npeAcraBfl aTpn6yT Ha XML e/ieMeHT (ABOMKa MMe- 
ctomhoct). 

- XmlAttributeCollection - cni/lCbK OT XML aTpn6yTM. 

- XmlNodeList - cnklCbK OT B"b3/1M B DOM A^pBO. 



K/iaci>T XmlNode 

fla pa3MeAaMe Haw-Ba>KHMfl K/iac b o6eKTHna MOAe/i Ha .NET 3a pa6oTa c XML 

- K/iaCbT XmlNode. 

OcHOBono/iaraui npw pa6oTaTa c DOM 

K/iacbT XmlNode e a6cTpaKTHMAT K/iac, komto npeAcraBfl B"b3e/i b eAMH XML 
AOKyMeHT. Tom MMn/ieMeHTMpa craHAapTi/i3kipaHkifl ot W3C AOKyMeHTeH o6eK- 
TeH MOAe/i (HMBa 1 v\ 2) v\ e k/ikd^bt kbm pa6oTaTa c DOM b .NET Framework. 
B"b3/iki b eAMH AOKyMeHT MoraT p,a 6"bAaT e/ieMeHTki, aTpn6yTM, DOCTYPE 
AeK^apaunn, KOMeHTapn v\ p,opv\ \\ej\v\s\T XML AOKyMeHT. 
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XmlNode e 6a30B K/iac 3a pa3/iMHHMTe DOM TunoBe bi>3/im 

K/iacbT xtniNode npeflcraBfl 6a30B B"b3e/i v\ e K/iacbT, HacneAflBaH ot bcmukm 

Cnei4MCpM4HM DOM B"b3/lkl (XmlDocument, XmlElement, XmlAttribute M T.H.). 

HeroBMTe CBOMCTBa ocurypaBaT Aocrbn p,o BtTpeujHMTe ctomhoctm Ha BceKM 
B"b3e/i: npocTpaHCTBOTO ot i/iMeina Ha B"b3e/ia, Tun Ha B"b3e/ia, B"b3e/i-poAHTe/i, 

B"b3e^-HaC^eflHMK, CbCeflHM B"b3/1M m flp. 

XmlNode no3BO/i5iBa HaBuraunsq b DOM fltpBOTO 

K/iacbT XmlNode npeflocraBfl Ha6op ot cpeflCTBa 3a HaBurauna npe3 CBOMTe 

CBOMCTBa: 

- ParentNode - Bptiua B"b3e/ia-pOAHTe/l {\AI\V\ null aKO HflMa). 

- PreviousSibling / NextSibling - Bptiua /leBMfl / AeCHklfl Ctcefl Ha 

TeKymnfl B"b3e/i. 

- FirstChild / LastChild - Bptiua ITbpBklfl / nOC/ieAHklfl Hac/ieAHI/IK Ha 

TeKymnfl B"b3e/i. 

- item (MHAeKcaTop b C#) - Bptiua Hac/ieAHMK Ha TeKyiuna B"b3e/i no 
MMeTO My. 

XmlNode no3BO/inBa pa6oTa c TeKymmi Bi>3esi b DOM a^Pboto 

- Name - Bptiua MMeTO Ha B"b3e^a (MMe Ha e/ieMeHT, aTpn6yT, ...). 

- value - Bptiua CTOMHOCTTa Ha B"b3e/ia. 




CTOMHOCTTa Ha CBOMCTBOTO Value B TO/lAMa CTeneH 3aBMCM OT 

Tuna Ha KOHKpeTHO pa3r/ie>KflaHMfi Bt>3en. 3a Bi>3e/i ot Tun 
aTpn6yT TOBa cbomctbo HawcTMHa Bp-biija croiiHOCTTa My, ho 
3a Bi>3e/i ot Tun e/ieMeHT HanpuMep, value Bp-bLqa HysieBa 
pecpepeHMiin. CroiiHOCTTa Ha e/ieMeHTMTe ce flocrbnBa npe3 

CBOMCTBaTa InnerText M InnerXml. 3a irbSieH cnilCbK Ha 
Bp-bU^aHMTe OT Value CTOMHOCTM 3a pa371MHHMTe DOM B1>3/1M 

noTi>pceTe b MSDN. 



Attributes - Bptiua cnncbK ot aTpn6yTMTe Ha B"b3e/ia (ioto 

XmlAttributeCollection) . 

HaschiidNodes - Bptiua 6y/ieBa ctomhoct p,ai\v\ MMa B"b3e/i"bT MMa 
Hac^eAHnun. 

InnerXml, OuterXml - Bptiua naCTTa OT XML AOKyMeHTa, KOflTO OnMCBa 

c"bA"bp>KaHMeTO Ha B"b3e/ia cbOTBeTHO 6e3 v\ c Hero caMna. 

InnerText - Bptma KOHKaTeHaukm ot CTOMHOCTMTe Ha B"b3e/ia v\ 
Hac^eAHMUMTe My peKypcuBHO. 

NodeType - Bptiua Tkina Ha B"b3e/ia (B>K. M36poeHMfl TMn XmlNodeType B 
MSDN). 
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XmlNode no3BO/isiBa npoMfma Ha TeKymmi Bi>3e/i 

- AppendChild(...) / PrependChild(...) - fl06aBfl HOB Hac/ieflHklK C/iefl / 

npeflw BCM4KM Apyrn Hac/ieflHMuw Ha TeKyiuna B"b3e/i. 

- InsertBefore(...) / InsertAf ter (...) - BM"bKBa HOB Hac/ieflHMK npeflkl / 

c/iefl yKa3aH HacneflHMK. 

- RemoveChild(...) / ReplaceChild(...) - npeMaXBa / 3aMeHfl yKa3aHMfl 

Hac^eAHMK. 

- RemoveAllO - M3TpMBa BCM4KM HaC/ieflHMUM Ha TeKyLflklfl B"b3e/1 

(aTpn6yTM, e^eMeHTM, ...)■ 

- Value, InnerText, InnerXml - npOMeHfl CTOMHOCTTa / TeKCTa / XML 

TeKcra Ha B"b3e/ia. 

K/iaci>T XmlDocument 

K/iacbT xmlDocument Cbfl"bp>Ka eflMH XML flOKyMeHT bbb bma Ha DOM fltpBO 
cnopefl W3C cneuwfcwKaui/iflTa 3a AOKyMeHTHna o6eKTeH MOfle/i. floKyMeHTbT e 
npeAcraBeH KaTO fltpBO ot B"b3/iw, komto cbxpaHABaT e/ieMeHTMTe, aTpn6yTMTe 

M TeXHMTe CTOMHOCTM M Cbfl"bp>KaT MHCJDOpMaUMfl 3a pOflMTe/1, HaC/ieflHMK M 
CbCeflHM BB3/1I/I. 

J\a pa3MeflaMe HeroBMTe ochobhm CBOMCTBa, MeTOflu v\ cb6v\Tv\s\ 

- Load(...), LoadXml ( ... ) , Save(...) - n03BO/lflBaT 3ape>KflaHe m cbxpaHeHi/ie 

Ha XMLflOKyMeHTM OT M B"bB CjDaM/1, nOTOK V\I\V\ CMMBO/ieH HM3 

- DociomentElement - M3B/ikma flOKyMeHTHMfl e/ieMeHT Ha XML flOKyMeHTa. 

- PreserveWhitespace - yKa3Ba fla/lkl npa3HOTO npoCTpaHCTBO fla 6"bfle 

3ana3eHO npn 3ape>KflaHe / 3anncBaHe Ha flOKyMeHTa. 

CreateElement (...) , CreateAttribute (...) , CreateTextNode (...) - Cb3fla- 

Ba hob XML e/ieMeHT, aTpn6yT v\nv\ ctomhoct Ha e/ieMeHT. 

- NodeChanged, Nodelnserted, NodeRemoved - C"b6MTMfl 3a C/ieAeHe 3a 

npoMeHM b flOKyMeHTa. 

npoMfiHa Ha XML flOKyMeHT c DOM - npuMep 

IHe pa3r/ieflaMe KpaTbK npuMep, komto fleMOHcrpwpa npn^OKeHneTO Ha DOM 
napcepa Ha .NET Framework 3a npoMAHa Ha cbfltpwaHkieTO Ha XMLflOKyMeHT. 

3a pa6oTeH XMLflOKyMeHT me M3no/i3BaMe items. xml: 



items . xml 



<?xml version="l . 0" encoding="windows-1251"?> 
<items> 

<item type="beer"> 
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<name>3aropKa</name> 


<price>0 


54</price> 


</item> 




<item type= 


"food"> 


<name>Ke6anieTa</name> 


<price>0 


48</price> 


</item> 




<item type= 


"beer"> 


<name>KaMeHMi_ta</name> 


<price>0 


56</price> 


</item> 




</items> 





nocTaBeHaTa 3aflana e p,a yflBOMM ueHMTe Ha 6npaTa b to3m XML AOKyMeHT, ho 
cbiueBpeMeHHO p,a 3ana3MM HenpoMeHeHM ueHMTe Ha ocraHa/iwTe ctokm b 
cnwcbKa. 3a ue/iTa me e Heo6xoAHMO p,a nponeTeM ue/ii/isi XML AOKyMeHT b 
naMerra v\ p,a aHa/iki3kipaMe CTOKMTe eflHa no eflHa. ripn cpeiuaHe Ha e/ieMeHT, 
komto MAeHTMCpnunpaMe KaTO 6npa, yABOABaMe ueHaTa My, a b npoTi/meH cny- 
naw He npeAnpneMaMe HMKaKBO p,ev\CTBv\e. 

HeKa cera pa3r/ieAaMe crbnKMTe 3a M3rpa>KAaHe Ha npw/io>KeHi/ieTo: 

1. CrapTkipaMe VS.NET v\ Cb3AaBaMe hob npoeKT - koh30/iho npw/io>KeHkie. 

2. 3ape>KAaMe pa6oTHi/m XML AOKyMeHT items. xmi b naMeTTa, 3a p,a ro 
noAroTBMM 3a npeACToaiuaTa MaHMny/iauwfl: 



XmlDocument doc = new XmlDocument 
doc . Load ( "items . xml" ) ; 



3. EcrecTBOTO Ha to3m npuMep hm 3aA"b/i>KaBa p,a pa6oTMM c AeceTM4HM 
nwcna. B XML AOKyMeHTa Te ca cpopMaTupaHM c AeceTMUHa TOUKa, ho 
BMHarn ctiuecTByBa BepoaTHOCT TeKymaTa aKTMBHa Ky/uypa Ha KOMnio- 
Tbpa, KtAeTO M3n"b/iHflBaMe nporpaMaTa, p,a e pa3/iwnHa v\ p,a cpopMaTupa 
nwcnaTa c AeceTi/mHa 3aneTaa (HanpuMep 6"b/irapcKaTa Ky/iTypa). 3a p,a 
ce noACurypuM, ne napcBaHeTO Ha ni/icnaTa me npoTene 6e3npo6/ieMHO v\ 
HflMa p,a npeAM3BMKa ki3K/iK>neHwe ot Tun FormatException, uav\- 
npaBki/iHO e p,a i/i3no/i3BaMe cneuwa/iHaTa Ky/iTypHO-Heo6B"bp3aHa 

Ky/lTypa, AOCTbrma npe3 CBOMCTBOTO Culturelnfo. InvariantCulture. 

4. 06xo>KAaMe HacneAHkiukiTe item Ha AOKyMeHTHna e/ieMeHT items v\ 3a 
BceKM ot tax, 4mmto aTpw6yT type v\wa ctomhoct "beer", nponi/iTaMe 
CTOMHOCTTa Ha Hac^eAHMKa My price. floTyK o6ane MMaMe CTOMHOora 
Ha e/ieMeHTa price eAHHCTBeHO KaTO hm3. Heo6xoAHMO e p,a napcHeM 

HM3a K"bM AeCeTM4HO HMC/10 M MMeHHO TyK l/l3nO/13BaMe Culturelnfo. 

InvariantCulture. Bene pa3no/iaraMe c AeceTM^HO hmc/io, KoeTO 
yABOABaMe v\ 3anncBaMe Ha mhctoto Ha CTapaTa ctomhoct Ha e/ieMeHTa 
price (othobo e Hy>KHO p,a yKaxeM Ky/iTypaTa, 3a p,a ce npeAna3kiM ot 
rpeujKn). Eto iok M3r/ie>KAa KOAa, komto M3B"bpujBa MaHkiny/iauwflTa: 
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foreach (XmlNode node in doc . DocumentElement ) 
{ 



if (node .Attributes [ "type" ] .Value 
{ 



'beer" ) 



string currentPriceStr = 

node [ "price" ] . InnerText; 
decimal currentPrice = Decimal . Parse ( 

currentPriceStr, Culturelnf o . InvariantCulture) ; 
decimal newPrice = currentPrice * 2 ; 
node [ "price" ]. InnerText = 

newPrice . ToString (Culturelnf o . InvariantCulture) ; 



} 



5. Cera ocraBa efli/mcTBeHO fla crrnenaTaMe XML AOKVMeHTa, 3a fla ce 
VBepwM, 4e npoMeHMTe flewcTBHTe^HO ca Ha/iwue v\ cnep, TOBa fla 3ana- 

3MM npOMeHMTe B HOB <\>a\AJ\ i temsNe w . xml : 



Console . WriteLine (doc . OuterXml ) ; 
doc . Save ( "itemsNew. xml" ) ; 



6. ToBa e bcmuko. Eto pe3y/iTaTa, komto no/iynaBaMe Ha koh30^hma m3xoa 
cnep, KOMnn^aunflTa v\ M3n"b/iHeHkieTO Ha npoeKTa: 



"C : \Exam p les\Demo - 2 -Mo dify-XML\bi n\De b ug\Demo - 2 -Mo dify-XML . exe" 



JnJxJ 



<?xnl version =1.0 encodings uindows-1251 "XitensXiten type= beer Xname>3aro 

pKa</nameXprice>l . 08</pr ice X/itemX item type="f ood"Xname>Ke6anMeTa</nameXpri 

ce >0 . 48</pr ice X/itemX item type ="beer "Xname >KaneHMU,a</name X price >1 . 12</pr ice > 

</itemX/items> 

Press any key to continue 



MoxeM fla ce vBepwM, 4e ycnoBkieTO Ha 3aflanaTa e ki3n"b/iHeHO, KaTO cpaBHMM 

flBaTa XMLflOKyMeHTa items. xml V\ itemsNew. xml: 



items.Kml | itemsNew, xml | 








<?xml ver3ion= rr 1.0" encoding=" 


windows- 12 5 l rr ?> 




<it.eins> 


it 






sms.xml itemsNew.Hml 




<item type- "beer "> 

< name > 3 ar o p Ka< / name > 






















<price>0.54</puice> 




<items> 






</item> 




<itern type="beei: FF > 






<item t.ype- rr food rr > 




<pr ice>l . 08</pr ice> 






< name > Ke 6 antieTa</ name > 








<price>0.48</puice> 




</item> 






</item> 




<item t.ype= rr food rr > 






<item type- "beer rr > 










< name > KaMeHima< / name > 




<price>0,48</price> 






<price>Q.56</pi:ice> 




</item> 






</item> 




<item t.ype= rr beeu rr > 






</ items> 




< neLtne> Kerne Hima</ netme > 
<price>l. 12</price> 
</it.eiri> 












</ iteins> 
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nocrpoflBai-ie Ha XML AOKyMeHT c DOM - npiiMep 

3a fla n^KDCTpupaMe no-irb/iHO pa6oTaTa c DOM, me pa3r/ieflaMe oiue eflMH 
npuMep. J\a cm nocraBkiM 3a 3aAana nocrpoflBaHeTO Ha cnep,Hv\n XML 
AOKyMeHT: 



order . xml 


<order> 








<item 


ammount= 


" 4 


'>6wpa</item> 


<item 


ammount= 


"2 


'>KapTO$KM</item> 


<item 


ammount= 


"6 


'>Ke6anieTa</item> 


</order> 







3a ue/ua Tpa6Ba p,a ch3p,ap,eM XmlDocument, p,a ch3p,ap,eM v\ Ao6aBMM AOKy- 
MeHTeH e/ieMeHT KaTO HeroB uacnep,uv\K, cnep, KoeTO fla flo6aBMM KtM AOKy- 
MeHTHMfl e/ieMeHT oiue 3 eneMenja, ioto mm 3aflafleM noflxoflaiuo cbfltpaoHMe 

M MM A06aBMM nO eAMH aTpM6yT 3a KO/lMHeCTBO. 

Eto npMMepHa nporpaMa Ha C#, koato pea/iM3Mpa onMcaHMTe crbnKM: 



using System. Xml; 

class CreateXmlDemo 

{ 

static void Appendltem (XmlDocument aXmlDoc, XmlElement 
aXmlElement, string altemName, int aAmmount) 



{ 



XmlElement itemElement = aXmlDoc . CreateElement ( "item" ) 
itemElement . InnerText = altemName; 
XmlAttribute ammountAttr = 

aXmlDoc . CreateAttribute ( "ammount" ) ; 
ammountAttr .Value = aAmmount . ToString () ; 
itemElement .Attributes .Append (ammountAttr) ; 
aXmlElement . AppendChild (itemElement) ; 



} 



static void Main ( ) 

{ 

XmlDocument xmlDoc = new XmlDocument ( ) ; 

XmlElement docElement = xmlDoc . CreateElement ( "order" ) 

xmlDoc .AppendChild (docElement) ; 

Appendltem (xmlDoc, docElement, "6npa", 4); 

Appendltem (xmlDoc, docElement, "KapTO^KM" , 2); 

Appendltem (xmlDoc, docElement, "Ke6anyeTa", 6); 

xmlDoc . Save ( "order . xml" ) ; 
} 
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SAX napcepii m XmlReader 

B .NET Framework HflMa nkicra MMn/ieMeHTau.Mfl Ha SAX napcep. K/iacbT 
XmlReader MMa cJDyHKunoHa^HOCT noAo6Ha Ha Ta3M, npeAOCTaBAHa ot K/iacw- 
^ecKMTe SAX napcepn, ho Me>KAy tax MMa v\ onpeAe/ieHki pa3/ikiKM, komto me 
pa3r/ieAaMe no-noApo6HO. 

K/iaci>T XmlReader 

XmlReader e a6cTpaKTeH K/iac, komto ocwrypflBa noTOHHO-opweHTkipaH eAHO- 
noconeH AOCTtn ao XML ashhh caMO 3a neTeHe. XmlReader e 6a3npaH Ha 
c"b6nTMfl, KaKTO m SAX napcepnTe, ho 3a pa3/ikiKa ot tax e npeAcraBkiTe/i Ha 
pull MOAe/ia, AOKaTO SAX napcepnTe no v\p,es\ ca push-opneHTupaHM (ABeTe 
noHATMfl me o6achmm Ma/iKO no-HaAO/iy). Eaho c"b6nTne yi<a3Ba Hana/io i/i/ii/i 
Kpaw Ha B"b3e/i b npoueca Ha nponi/iTaHeTO My ot noTOKa ot ashhu. B 
XmlReader MHCJDopMauMflTa 3a HacTbnw/io c"b6nTne e AOCTtnHa npe3 cbom- 
CTBaTa Ha K/iaca, cnep, KaTO e M3BMKaH HeroBMAT Read() MeTOA- 

Pa3/iMKa Me>Kfly pull n push napcep MOfle/iMTe 

CtiuecTByBaT ABa MOAe/ia Ha pa6oTa Ha XML napcepnTe, o6pa6oTBaiun 
noTOHHO AOKyMeHTM - push MOAe/i v\ pull MOAe/i. 

Push napcep 

HanMHtT Ha pa6oTa Ha push napcepnTe ce xapaKTepn3npa c npsiK kohtpo/i 
Btpxy npoueca Ha napcBaHe, KaTO HacTbnBaiunTe c"b6nTMfl ce npeAaBaT 6e3 
M3naKBaHe kbm K^neHTCKOTO npM/io>KeHMe. 06mkhob6ho eAMH push napcep 
M3MCKBa Aa ce perncTpupa c|DyHKUMfl 3a o6paTHO M3MCKBaHe (callback c|DyHK- 
UMfl), koato Aa o6pa6oTBa bcako c"b6nTne npn HacTtnBaHeTO My. K/iweHTCKOTO 
npn^oxeHne He MO>xe Aa KOHTpo/iwpa napcBaHeTO v\ Tpa6Ba Aa cbxpaHABa 
MHCJDopMauMfl 3a cbcroflHweTO Ha napcepa bbb BceKM eAMH MOMeHT, 3a Aa 
MoraT callback c|DyHKUMMTe Aa ce ki3n"b/iH*iBaT b npaBM/ieH KOHTeKCT (HanpuMep 
Tpa6Ba Aa noMHM ko/iko A"b/i6oKO b XML a^pboto ce HaMupa b MOMeHTa). 

Pull napcep 

ripn pull napcepnTe K/iweHTCKOTO npM/io>KeHMe ynpaxHABa aKTMBeH kohtpo/i 
Btpxy napcepa. To i/i3n"b/iH*iBa umcb/i no cb6MTMflTa, MABaiun ot napcepa, 
KaTO M3pnHHO M3B/ikma BCAKO c/ieABamo c"b6nTne. npn^OKeHneTO Moxe Aa 
AecJDMHupa MeTOAM 3a o6pa6oTKaTa Ha cneumfcwuHM cb6nTHfl v\ v\3\\s\j\o p,a 
nponycKa o6pa6oTKaTa Ha Apyrn, komto He ro MHTepecyBaT. ToBa ocurypaBa 
no-ro/iflMa ec|DMKacHOCT b cpaBHeHne c push MOAe/ia, KbAeTO bcmuki/i AaHHM 
3aA"b/i>KkiTe.nHO MMHaBaT npe3 K/iweHTCKOTO npw/iOKeHwe, 3aiuoTO caMO to 
Moxe Aa npeueHM kom AaHHM npeAcraB/iflBaT MHTepec 3a Hero v\ kom - He. 
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X ml Reader - ochobhm MeTOflu vx ceoMCTBa 

HeKa cera HanpaBMM nper/ieA Ha Haw-Ba>KHMTe MeTOflM v\ CBOMCTBa Ha K/iaca 

XmlReader : 

- Read() - nponwTa c^eflBaiunfl B"b3e/i ot XML flOKyMeHTa v\nv\ Bptiua 
false, aKO HflMa c/ieABaiu 

- NodeType - Bptiua Tuna Ha nponeTeHkifl B"b3e/i 

- Name - Bptiua MMeTO Ha npo^eTeHMfl B"b3e/i (MMe Ha e/ieMeHT, Ha 
aTpn6yT, ...) 

- Hasvalue - Bptiua p,anw B"b3e^"bT MMa ctomhoct 

- value - Bptiua CTOMHOCTTa Ha B"b3e/ia 

- ReadElementString ( ) - nponklTa CTOMHOCTTa (TeKCTa) OT nOC/ieAHklfl 

nponeTeH e/ieMeHT 

- AttributeCount, GetAttribute (...) - 3a kl3B/lkmaHe Ha aTpn6yTMTe Ha 

XML e/ieMeHT 

K/iaci>T XmlReader - HamiH Ha ynoTpe6a 

XmlReader e a6cTpaKTeH K/iac m ocurypflBa caMO Haw-cbiuecTBeHaTa cpyHK- 
UMOHa^HOCT 3a neTeHe Ha XML AOKyMeHTM. 3a pa6oTa c Hero ce i/i3no/i3BaT 
HeroBMTe Hac/ieAHnuw: 

- XmlTextReader - 3a neTeHe OT Cpaki/1 V\I\V\ nOTOK 

- XmlNodeReader - 3a neTeHe OT B"b3e/1 B DOM fltpBO 

- XmlValidatingReader - 3a Ba/lklAauklfl no XSD, DTD V\J\V\ XDR CxeMa 
npn neTeHe OT flpyr XmlReader 

XmlReader - npuMep 

IHe pa3r/ieAaMe KpaTbK npuMep, komto M/uocrpkipa pa6oTaTa c XmlReader 3a 

M3B^M4aHe Ha MHCpOpMaUMfl OT XML AOKyMeHT. 

IHe M3no^3BaMe c/ieAHi/m pa6oTeH AOKyMeHT: 



library, xml 



<?xml version="l. 0"?> 

<library name=".NET Developer's Library"> 
<book> 

<title>Programming Microsoft .NET</title> 
<author>Jeff Prosise</author> 
<isbn>0-7 35 6-137 6-K/isbn> 
</book> 
<book> 
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<title>Microsof t .NET for Programmers</title> 
<author>Fergal Grimes</author> 
<isbn>l-930110-19-7</isbn> 
</book> 
</library> 



Ue/ua Ha npuMepa e fla M3B/ieneM bci/iukm 3ar/iaBMfl Ha khmtm, komto ce 
cwvbpwaT b XML flOKyMeHTa v\ nocne fla M3B/ieneM MMeHaTa Ha bcmukm 
enewemw OTflOKyMeHTa. 

HeKa pa3r/ieflaMe Heo6xoflMMMTe crbUKvw 

1. CTapTupaMe VS.NET v\ cb3flaBaMe hob npoeKT. 

2. OrnenaTBaMe Ha koh30/ihm*i m3xoa cbo6meHi/ie, ne me ki3B/ikmaMe 
3ar/iaBM5iTa Ha khmtm ot flOKyMeHTa v\ kiHnuna/ii/i3kipaMe XML neTeua: 



Console .WriteLine ( "Book titles in the library:"); 
XmlTextReader reader = new XmlTextReader ( "library . xml" ) 



3ano4BaMe fla neTeM B"b3/ii/iTe eflMH no eflMH (npn pull-6a3npaHMfl 
napcep xmiReader TOBa 03HanaBa, ne i/i3n"b/iHflBaMe uwKb/i no 
cb6MTMflTa, KaTO c Read() M3B^M4aMe bcako cneflBamo c"b6nTne (T.e. 
Bt3e/i). 3a BceKM nponeTeH B"b3e/i npoBepsiBaMe fla/iw e ot Tun e/ieMeHT 
m fla/iw MMeTO My ctOTBeTCTBa Ha TtpceHMTe ot Hac 3ar^aBmi Ha khmtm 
("title"). B c/iynai/i ne B"b3e/i"bT OTroBapa Ha Te3M yc/iOBkisi, 
OTnenaTBaMe TeKCTOBaTa My ctomhoct Ha koh30/ihma m3xoa: 



while ( reader . Read () ) 

{ 

if (( reader . NodeType == XmlNodeType . Element ) && 
(reader. Name == "title")) 

{ 

Console .WriteLine ( reader . ReadElementString ( ) ) ; 

} 
} 



4. floTyK ki3B/iflKOXMe BCM4KM 3ar/iaBkisi Ha khmtm m rn OTne^aTaxMe. Cera 
ocTaBa fla M3n"b/iHMM BTopaTa nacr ot 3a,qanaTa - fla OTnenaTaMe 
MMeHaTa Ha bcmukm e/ieMeHTM ot XML flOKyMeHTa. TbM KaTO xmiReader 
e eflHonoconeH noTOHHO-opweHTkipaH napcep, Heo6xoflMMO e othobo fla 
ro MHMuna^M3MpaMe npeflu fla MO>xeM fla ro i/i3no/i3BaMe. l/l3B/ikmaHeTO 
Ha MMeHaTa Ha bcmukm e/ieMeHTi/i e aHa/iori/mHO Ha onucaHOTO no-rope 
M3B/iMnaHe Ha 3ar/iaBM5iTa Ha KHurnTe - othobo B/ii/i3aMe b umcb/i no 
c"b6nTMflTa, KaTO to3m n"bT npoBepKaTa ce cbCTOM caMO b TOBa fla 
ycTaHOBM fla/iw B"b3/iMTe ca ot Tun e/ieMeHT. ripn no/io>KeHMe, ne 
yc/iOBkieTO e ki3n"b/iHeHO, OTnenaTBaMe MMeTO Ha TeKyiuna e/ieMeHT Ha 

KOH30/1HI/IA M3XOfl: 



Console .WriteLine ( "\nElement names in the XML file:") 
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reader = new XmlTextReader ( "library . xml" ) ; 
while ( reader . Read () ) 

{ 

if ( reader . NodeType == XmlNodeType . Element ) 

{ 

Console . WriteLine ( reader . Name) ; 

} 
} 



5. Eto pe3y/iTaTa, komto no/iynaBaMe Ha koh30/ihi/i*i m3xoa cnep, KaTO kom- 
nn^npaMe v\ ki3n"b/iHMM nporpaMaTa: 



"C : \Exam p les\Demo - 3 -Xm IRea de r\bi n\De b ug\Demo - 3 -Xm IRea de r . exe" 



Book txtles xn the lxbrary: 
Programming Microsoft .NET 
Microsoft .NET for Programmers 

Element names in the XML file: 

library 

book 

title 

author 

isbn 

booh 

title 

author 

isbn 

Press any key to continue 



Kora fla M3no/i3BaMe DOM v\ SAX? 

Mofle/i"bT 3a o6pa6oTKa Ha XML flOKyMeHTM DOM (xmlDocument) e noflxoflfliu, 
KoraTo: 

- o6pa6oTBaMe Ma/iKki no o6eM flOKyMeHTM 

- Hy>KflaeM ce ot rbBKaBOCT npn HaBuraunaTa 

- MMaMe Hy>Kfla ot npyiK flocrbn flo OTAe/iHkue B"b3/ii/i Ha AOKyMeHTa 

- >Ke/iaeM p,a npoMeHHMe AOKyMeHTa 

MoAe/itT 3a o6pa6oTKa Ha XML AOKyMeHTM SAX (xmlReader) e noAXOA^m 
KoraTo: 

- o6pa6oTBaMe ro/ieMki no o6eM AOKyMeHTM 

- CKopocTTa Ha o6pa6oTKa e Ba>KHa 

- He e Heo6xoAMMO p,a npoMeHsiMe B"b3/ikiTe Ha AOKyMeHTa 

K/iaci>T XmlWriter 

K/iacbT xmiwriter ocurypflBa 6tp3, eAHonoconeH, noTOHHO-opweHTwpaH 
cnoco6 3a 3anncBaHe Ha XML ashhm bbb cpaw^OBe v\ noTOun. xmiwriter 
AecpMHupa cneuna^HM MeTOAM 3a 3anncBaHe pa3/ikmHHTe cbcraBHii nacru Ha 
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eAMH XML flOKyMeHT (e/ieMeHTki, aTpn6yTM, mhctpykumm 3a o6pa6oTKa, 
KOMeHTapn, m AP-)- XML nwcautT rapaHTupa, ne flaHHMTe, komto M3/ii/i3aT ot 
Hero, ce Cbo6pa35iBaT c W3C XML 1.0 craHAapTa v\ W3C cneumfckiKauwkiTe 3a 
npocTpaHCTBa ot MMeHa. 



& 



XmlWriter reHepupa flo6pe aecpuHupaHii flOKyMeHTM, ho caMO 
npM no/io>KeHMe, ne noTpe6nTe/inT noflaBa KopeKTHa MHtpop- 
Mai4Mn b npoLteca Ha cb3flaBaHe Ha hob XML noKyMeHT. 



xmiwriter He npaBM npoBepKa 3a HeBa/iwflHM cmmbo/im b MMeHaTa Ha 
e^eMeHTMTe v\ aTpn6yTMTe. XML nwcautT He flaBa rapaHunn, ne eBeHTya/iHa 
ynoTpe6a Ha Unicode ci/imbo/im ot CTpaHa Ha noTpe6kiTe/i*i OTroBapa Ha 
TeKymaTa KOAOBa Ta6/inua. B pe3y/iTaT Ha TOBa ci/iMBO/ikiTe 6e3 ctOTBeTCTBue 
b KOflOBaTa Ta6/ikiua He ce ecKewnBaT v\ TOBa MO>Ke fla flOBefle ,qo HeKopeKTeH 

M3XOfleH flOKyMeHT. 

xmiwriter He npoBepyiBa 3a fly6^npaHM MMeHa Ha aTpn6yTM, hmto Ba/iwflwpa 
MfleHTnc|DMKaTopMTe, 3aflaBaHM ot noTpe6nTe^fl npn cb3flaBaHe Ha doctype 
B"b3e/i (HanpuMep system MfleHTmfcm<aTopa). 

xmiwriter He ocurypflBa BrpafleHa Ba/ii/iflauwfl no cxeMa m/im DTD fleK/ia- 
paunfl. 

XmlWriter - ochobhm Me to am 

- WriteStartDocumentO - flo6aBfl CTaHflapTHa XML 1.0 npo/ior 
fleK^apaunfl b Hana/iOTO Ha flOKyMeHTa (<?xmi ...). 

- writestartEiement(...) - flo6aBfl OTBapaifl Tar 3a 3aflafleHMfl e^eMeHTeH 
B"b3e/i. 

- WriteEndElementO - 3aTBapfl HaM-B"bTpeilJHMfl OTBOpeH e/ieMeHT 

(M3no^3Ba KpaTbK 3aTBapam Tar (/>), KtfleTO e B"b3MO>KHo). 

- WriteAttributeString(...) - fl06aBfl aTpn6yT B TeKyiflMfl e/ieMeHT 
(MeTOfl"bT fl06aBfl aBTOMaTMUHO OTBapfllflM M 3aTBapfllflM KaBMUKkl). 

- WriteElementString(...) - fl06aBfl e/ieMeHT no 3aflafleHO HMe M 
TeKCTOBa CTOMHOCT. 

- WriteEndDocument() - 3aTBapfl BCM4KM OTBOpeHM TarOBe M M3npa3Ba 

BtTpeujHMTe 6y<£epki (npe3 Flush o). 

Pa6oTa c XmlWriter 

xmiwriter e a6cTpaKTeH K/iac, BtnpeKM ne hhkoi/i ot MeTOflMTe My i/maT 
KOHKpeTHa MMn/ieMeHTaukifl. 3a pa6oTa c xmiwriter b .NET Framework ce 

M3n0^3Ba eflMHCTBeHMflT My HaC^eflHMK - XmlTextWriter. 

xmlTextwriter noflfl"bp>Ka 3annc Ha XML flaHHM b noTOK, <\>av\n v\nv\ 
Textwriter. B KOHCTpyKTopa My ce 3aflaBa Heo6xoflMMaTa KOflnpaiua cxeMa 
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m/im ce i*i3no/i3Ba UTF-8 KOflnpaHe no noflpa36npaHe, aKO He e onpefle/iehia 
cxeMa. K/iacbT ocurypaBa craHAapTHa kiMn/ieMeHTaukifl Ha MeTOAHTe v\ cbom- 
CTBaTa Ha a6crpaKTHi/m xmiwriter, KaTO kbm tax Ao6aBH v\ hakom cbom cbom- 
CTBa: 

- Formatting - M36npaMe Formatting. None, aKO XML AaHHklTe He M3MCK- 
BaT OTMeCTBaHe V\ Formatting . Indented B C/iynaki, ne TbpCkIM l"IOAO- 

6peHa neTi/iMOcr Ha AOKyMeHTa (cbAtpwaHi/ieTO Ha XML e MfleHTkinHO v\ 
npn flBaTa BMfla cpopMaTupaHe). 

- Indentation - npn M36paHa OnUMfl Formatting . Indented, 
Indentation Onpefle/lfl 6pOfl CklMBO/lkl, C KOMTO OTMeCTBaMe BCflKO 

c/ieABamo markup hmbo. 

- IndentChar - npn M36paHa OnUMfl Formatting . Indented, IndentChar 

onpeAe/i*i cwMBO/ia, komto me i/i3no/i3BaMe 3a OTMeCTBaHe Ha bchko 
c/ieABamo markup hmbo. 3a p,a ocurypuM Ba/ii/iAHOCTTa Ha XML AOKyMeH- 
Ta, Tpa6Ba Aa M3no/i3BaMe Ba/ikiAHki XML cmmbo^m 3a npa3HO npocT- 

paHCTBO. 

- Namespaces - OnpeAe/lfl RdlWA XmlTextWriter nOAA"bp>Ka W3C XML 

npocrpaHCTBa ot MMeHa. 

- Quotechar - onpeAe/ifl KaKBM KaBkinKi/i me ce M3no/i3BaT npn AecpMHM- 
paHeTO Ha ctomhoctm Ha aTpn6yTM. Quotechar MO>Ke Aa 6"bAe eAMHMUHa 
v\nv\ ABOMHa KaBM^Ka, BceKM Apyr cmmbo/i me npeAM3BMKa xBtp^AHe Ha 

M3K/lK)neHI/ie OT Tkin ArgumentException. 

XmlWriter - npuMep 

IHe pa3MeAaMe eAMH KpaTbK npuMep, komto i/i/uocTpwpa pa6oTaTa c 
xmiwriter 3a ct3AaBaHe Ha hob XML AOKyMeHT. Ue/iTa Ha AeMOHcrpaukmTa e 
Aa 3anniueM MHCpopMaunATa 3a hako/iko khmtm (3ar/iaBne, aBTop v\ isbn) ot 
Ma/iKa AOMaujHa 6w6/ikiOTeKa b XML AOKyMeHT. 

HeKa pa3r/ieAaMe Heo6xoAHMMTe crbnKM: 

1. CTapTupaMe VS.NET v\ cb3AaBaMe hob npoeKT 

2. Cb3AaBaMe hob o6eKT ot K/iac XmlTextWriter, KaTO b KOHCTpyKTopa 
noAaBaMe MMeTO Ha M3X0AHHfl XML cpaw/i v\ M36paHaTa ot Hac KOAnpa- 
maTa cxeMa windows-1251: 



XmlTextWriter writer = new XmlTextWriter ( "library . xml" , 
Encoding . GetEncoding ( "windows-1251" ) ) ; 



3. 3a no-Ao6pa neTi/iMOcr Ha ki3X0AHi/m AOKyMeHT yKa3BaMe, ne me v\3uon- 
3BaMe eAHa Ta6y/iau.kisi KaTO cmmbo/i 3a OTMeCTBaHe Ha bcako c/ieABamo 
markup hmbo b AOKyMeHTa: 



writer . Formatting = Formatting . Indented; 
writer . IndentChar = '\t'; 
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writer . Indentation = 1; 



4. C"b3flaBaHeTO Ha XML AOKyMeHTa 3anonBa etc 3anncBaHe Ha craH- 
flapTeH W3C XML 1.0 npo/ior b noTOKa. 



writer . Writes tartDocument 



flo6aBAMe flOKyMeHTeH e/ieMeHT c MMe library v\ flecJDMHupaMe HeroB 

aTpn6yT name C"bC CTOMHOCT "My Library" : 



writer . Writes tartElement ( "library" ) ; 

writer . WriteAttributeString ( "name" , "My Library") 



3a 3anncBaHeTO Ha KHurnTe M3no/i3BaMe noMOiuHa cJDyHKuna 
WriteBook (...) , KOATO npweMa KaTO napaMeTpn peifcepeHui/m kbm 
xmiwriter o6eKT m MHCJDopMauMflTa 3a BCAKa KHura (3ar/iaBkie, aBTop, 
isbn). writeBook(...) 3anncBa hob e/ieMeHT book v\ b HeroBM flupeKTHM 
Hac^eflHuun title, author m isbn 3anncBa noflafleHaTa b napaMeTpnTe 
Ha cJDyHKUMATa MHCJDopMauMfl. HaKpaa 3aTBapaMe e/ieMeHTa book: 



private static void WriteBook (XmlWriter aWriter, 
string aTitle, string aAuthor, string alsbn) 

{ 

aWriter . WriteStartElement ( "book" ) ; 

aWriter . WriteElementString ( "title", aTitle) ; 

aWriter . WriteElementString ( "author" , aAuthor) ; 

aWriter . WriteElementString ( "isbn" , alsbn) ; 

aWriter . WriteEndElement ( ) ; 
} 



7. C noMOurra Ha (fcyHKUMHTa writeBook(...) Ao6aBHMe b XML AOKyMeHTa 
MHCJDopMauMflTa 3a HAKO/iKO khmtm: 



WriteBook (writer, "Code Complete", 

"Steve McConnell", "155-615-484-4"); 

WriteBook (writer, "MHTepHeT nporpaMMpaHe c Java' 
"CBeTJiMH HaKOB", "954-775-305-3"); 

WriteBook (writer, "Writing Solid Code", 
"Steve Maguire", "155-615-551-4"); 



Cera ocTaBa eAMHCTBeHO p,a 3aTBopnM OTBopeHMTe TaroBe v\ p,a 3aT- 
BopuM xmiTextwriter o6eKTa (TaKa 3aTBapflMe m noTOKa, M3no/i3BaH 3a 
nucaHe bbb cpaM/ia). flo6pe e Ta3M onepaumi p,a ce M3B"bpujn bbb 
finally K/iay3a Ha try-finally 6/iok (o6xBamam 3anncBaHeTO Ha 
BCM4KM e^eMeHTM b XML AOKyMeHTa). no to3m Ha^MH CMe curypHM, ne v\ 
npn HenpeABMAeHM o6croflTe/iCTBa noTOKbT He ocTaBa OTBopeH: 
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try 
{ 

writer . WriteEndDocument ( ) ; 

} 
finally 

{ 

writer . Close ( ) ; 

} 



9. B KpaMHa CMeTKa no/iynwxMe cneflHaTa nporpaMa Ha C#: 

using System; 
using System. Xml; 
using System. Text; 

class XmlWriterDemo 

{ 

public static void Main ( ) 

{ 

XmlTextWriter writer = new XmlTextWriter ( "library . xml" , 

Encoding . GetEncoding ( "windows-1251" ) ) ; 
writer . Formatting = Formatting . Indented; 
writer . IndentChar = ' \t'; 
writer . Indentation = 1; 
try 

{ 

writer . WriteStartDocument ( ) ; 

writer . Writes tartElement ( "library" ) ; 

writer . WriteAttributeString ( "name" , "My Library"); 

WriteBook (writer, "Code Complete", 

"Steve McConnell", "155-615-484-4"); 
WriteBook (writer, "MHTepHeT nporpaMwpaHe c Java", 

"CBeTJiMH HaKOB", "954-775-305-3"); 
WriteBook (writer, "Writing Solid Code", 

"Steve Maguire", "155-615-551-4"); 
writer . WriteEndDocument ( ) ; 

} 
finally 

{ 

writer . Close ( ) ; 

} 
} 

private static void WriteBook (XmlWriter aWriter, 
string aTitle, string aAuthor, string alsbn) 



{ 



aWriter . WriteStartElement ( "book" ) ; 

aWriter . WriteElementString ( "title", aTitle) ; 

aWriter .WriteElementString ( "author" , aAuthor) 



Vnaea 12. Pa6oTa c XML 



571 



aWriter . WriteElementString i 
aWriter . WriteEndElement ( ) ; 



'isbn", alsbn) 



} 



10. KoMnw/iwpaMe v\ M3n"b/iHflBaMe nporpaMaTa. Eto KaK H3Me>Kfla cbfltp- 
>KaHneTO Ha re He pupa huh XML flOKyMeHT library. xmi, no/iyneH cnep, 
KOMnn^aunflTa v\ M3n"b/iHeHi/ieTO Ha nporpaMaTa: 



library .Kml 



<?xml ver3ion="l . 0" encoding= "windows- 12 5 !"?> 
<library name="My Libuauy"> 
<book> 

<title>Code Complete</title> 

<author>Steve HcConnell</authou> 

<isbn>155-615-484-4</ isbn> 
</book> 
<book> 

<title>MHTepHET nporpaMHpaHe c Java</title> 

< aut ho r > C Be tjihh HaKO b< / aut ho u > 

<isbn>954-775-305-3</ isbn> 
</book> 
<book> 

<t it le> Writing Solid Code</title> 

<author>Steve Macjuiue</authou> 

<isbn>155-615-551-4</isbn> 
</book> 
</ library> 



Ba/iMflaMMfl Ha XML no cxeMa 

CxeMMTe (XSD, DTD v\ XDR) onucBaT npaBki/ia v\ orpaHkmeHWfl 3a CbcraBflHe 
Ha XML AOKyMeHTM. Te yi<a3BaT no3BO/ieHMTe TaroBe, peAa v\ Hani/iHMTe Ha 
B/iaraHeTO mm, KOHTpo/iwpaT no3BO/ieHHTe aTpn6yTM v\ TexHMTe ctomhoctm. 
Ba^MAaunflTa Ha XML AOKyMeHT no AaAeHa cxeMa b .NET Framework ce 
M3B"bpujBa c noMOurra Ha Ba/iMAwpamki napcepn. 

K/iaci>T XmlValidatingReader 

XmlValidatingReader e MMn/ieMeHTauklfl Ha a6CTpaKTHMfl K/iac XmlReader, 
koato ocurypflBa noAAP"b>KKa Ha ocHOBHMTe cxeMM 3a Ba/ikiAauwfl - XSD, DTD 
M XDR. XmlValidatingReader MO>Ke Rd ce M3nO/13Ba 3a Ba/lklAaUMfl KaKTO Ha 
ue/iw XML AOKyMeHTM, TaKa v\ Ha XML c|DparMeHTM (t. e. 6e3 AOKyMeHTeH 
e/ieMeHT). To3m K/iac He MO>xe p,a 6tAe MHCTaHunpaH AnpeKTHO ot fyawn v\nv\ 
URL aApec. Ba/ii/iAnpamwTe neTui/i b .NET Framework BMHarn pa6oTHT Btpxy 
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Bene cbmecTByBam XML neTeu v\ 3aTOBa xmivaiidationReader HMn^eMeH- 
Tupa BtTpeujHO caMO Ma/iKa nacr ot cpyHKui/iOHa/iHOora Ha poflkue/iCKkifl K/iac 

XmlReader. 

XmlValidatingReader - ochobhm MeTOflM, CBoftcTBa m 

C1j6mTM51 

- Schemas - Bptiua XmlSchemaCollection 06eKT, KOMTO CbA"bp>Ka KO/ieK- 

\\v\s\ ot npeflBapnTe^HO 3apefleHM XDR v\ XSD cxeMM. npeABapwTe/iHOTO 
3ape>KAaHe ycKopaBa npoueca Ha Ba/ikiAaui/m - cxeMkue ce KeiunpaT 1/1 
HflMa Hy>KAa p,a ce 3ape>KAaT BceKM ntT. 




ripeflBapHTe/iHOTO 3ape>KflaHe v\ KeuiMpaHe Ha cxeMtrre b 

XmlValidatingReader . Schemas e Bb3MO>KHO 3a XSD M XDR 

cxeMM, ho He m 3a DTD fleK/iapai4MM. 



SchemaType (npw/10>KklM CaMO 3a XSD CXeMkl) - Bptiua CbOTBeTHI/m 

cxeMa-o6eKT 3a TeKymi/m B"b3e/i Ha XML neTeua b ocHOBaTa Ha 
XmlValidatingReader. no T03M 06eKT MO>KeM fla ce opueHTupaMe p,anv\ 
B"b3e^"bT e ot BrpafleH XSD Tun, npocT noTpe6kiTe/iCKki v\nv\ KOMn/ieKceH 
noTpe6nTe/iCKM Tun. 

vaiidationType - onpeAe/i*i Tuna BanwRauwn, koato me ce M3B"bpujBa. 

B"b3MO>KHI/ITe CTOMHOCTM (Auto, None, DTD, XDR M Schema) Ca 
AecpMHkipaHM B M36poeHMfl Tkin VaiidationType. 

XmlResolver - OnpeAe/lfl XmlResolver 06eKTa, KOMTO ce M3nO/13Ba 3a 

M3B/iMnaHe Ha bbhiuhm pecypcn 3a cxeMMTe v\nv\ DTD AeK/iapauwwTe. 

XmlResolver ce npw/iara M npn 06pa60TBaHe Ha import V\ include 

e/ieMeHTMTe, cbAtpaomw ce b XSD cxeMMTe. 

Read() - M3BMKBaHeTO Ha to3m MeTOA npeMecTBa XML neTeua b ocho- 

BaTa Ha XmlValidatingReader K"bM C/ieABamklfl B"b3e/1 OT XML A^pBOTO. 

B cbiuoTO BpeMe Ba/iMAnpami/iflT neTeu B3MMa MHCpopMaunaTa 3a B"b3e/ia 
m ro Ba^MAupa cnpsiMO M36paHaTa cxeMa v\ KeiunpaHaTa OTnpeAH TOBa 
MHCpopMaunfl. 




XmlValidatingReader He npeflOCTaBSl MeTOfl, KOMTO Ba/IMflMpa 

cbfli>p>KaHiieTO Ha 14*1/1 XML flOKyMeHT. Ba/iMflnpaii4MnT neTeui 
o6pa6oTBa Bi>3/iiiTe eflMH no eflMH, TaKa iokto TaKa pa6oTM 
XML neTeLfbT b ocHOBaTa My. 



ValidationEventHandler - BCflKa rpeilJKa B npoueca Ha Ba/lMAaUMfl Ha 
B"b3/lMTe, BOAM AO B"b3HMKBaHe Ha Cb6wTkieTO ValidationEventHandler. 

MeTOAMTe, komto o6pa6oTBaT TOBa cb6i/iTkie Tpa6Ba p,a v\waj cnep,uaja 
curHaTypa: 



public delegate void ValidationEventHandler 1 
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object sender, ValidationEventArgs e); 



K/iaCbT ValidationEventArgs Cbfl"bp>Ka CklMBO/ieH HM3 Message C 
OnucaHkie Ha rpeilJKaTa, Exception no/ie OT Tkin XmlSchemaException 

c"bfl"bp>Kaiu fleTaw^HO onucaHne Ha rpeujKaTa v\ severity no/ie, KoeTO 
yKa3Ba ko/iko cepno3eH e npo6/ieM"bT. 

Ba/inflai4nq Ha XML - npiiMep 

IHe pa3MeflaMe eAHH KparbK npuMep, komto ki/uocrpkipa Ba/ikiAauwsiTa Ha XML 
AOKyMeHT ch>c cpeflCTBaTa Ha K/iaca xmivaiidatingReader. Ue/ua Ha npuMe- 
pa e p,a Ba/iMAnpaMe totob XML AOKyMeHT no KeiunpaHa b naMeTTa cxeMa. 

HeKa ce 3ano3HaeM etc cbAtpwaHMeTO Ha XML AOKyMeHTa, komto me Ba/iMAH- 
paMe: 



library-valid. xml 



<?xml version="l. 0"?> 

<library xmlns="http : //www. nakov. com/ schema s/ library" 
xmlns : xsi="http : //www. w3 . org/2 01/XMLSchema- instance" 
xsi : schemaLocation="http : //www. nakov. com/ schema s/ library 

http : //www. nakov. com/ schema s/ library . xsd" 
name=".NET Developer's Library"> 
<book> 

<title>Programming Microsoft .NET</title> 

<author>Jeff Prosise</author> 

<isbn>0-7 35 6-137 6-K/isbn> 
</book> 
<book> 

<title>Microsof t .NET for Programmers</title> 

<author>Fergal Grimes</author> 

<isbn>l-930110-19-7</isbn> 
</book> 

</library> 



YKa3aHO e, ne npocTpaHCTBOTO ot MMeHa no noApa36npaHe 3a to3m AOKyMeHT 

e http://www.nakov.com/schemas/library M CxeMaTa, KOflTO Ba/lklAUpa 

TOBa npocTpaHCTBO e ny6/im<yBaHa b 1/lHTepHeT Ha aApec http: //www. 

nakov . com/schemas/library . xsd. 

Eto m c"bA"bp>KaHMeTO Ha XSD cxeMaTa library. xsd: 



library. xsd 



<?xml version="l. 0" encoding="UTF-8 "?> 

<xs : schema xmlns : xs="http : //www. w3 . org/2 01/XMLSchema" 
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xmlns="http : //www. nakov. com/ schema s/ library" 
targetNamespace="http : //www. nakov. com/ schema s/ library "> 

<xs: element name="library"> 
<xs : complexType> 
<xs : sequence> 

<xs: element ref="book" maxOccurs="unbounded"/> 
</xs : sequence> 

<xs : attribute name="name" type="xs : string" 
use="optional"/> 
</xs : complexType> 
</xs : element> 

<xs: element name="book"> 
<xs : complexType> 
<xs : sequence> 

<xs: element ref="title"/> 
<xs: element ref="author"/> 
<xs: element ref="isbn"/> 
</xs : sequence> 
</xs : complexType> 
</xs : element> 

<xs: element name="title" type="xs : string"/> 
<xs: element name="author" type="xs : string"/> 
<xs: element name="isbn" type="xs : string"/> 

</xs:schema> 



IHe pe3K>Mi/ipaMe HaKpaTKO XSD cxeMaTa - onpefle/iaT ce neT r/io6a/iHi/i e/ie- 

MeHTa - library, book, title, author M isbn - KaTO nOC/ieflHI/ITe Tpn OT TAX 
ca flecpMHMpaHM OT TMn string, a library M book ca flecpMHkipaHkl KaTO 

KOMn/ieKCHM TunoBe. CTpyKTypaTa Ha library onpefle/i*i, ne to3m e/ieMeHT 
MO>Ke fla cbfl"bp>Ka HeorpaHkmeH 6pow e/ieMeHTki book v\ MMa He3afl"b/i>KkiTe.neH 
aTpn6yT name ot Tun string. E/ieMeHTbT book e cbCTaBeH ot e/ieMeHTki title, 
author m isbn m He flecpMHupa aTpn6yTM. XSD cxeMaTa M3pn4HO yKa3Ba, ne 
onucBa e/ieMeHTMTe ot npocTpaHCTBOTO ot MMeHa http://www.nakov.com/ 

schemas/library. 

fla pa3r/ieAaMe npoueca Ha Banv\p,au,wn CTbnKa no CTbnKa: 

1. CrapTkipaMe VS.NET v\ Cb3,qaBaMe hob npoeKT. 

2. 3a fla cb3flafleM Ba/ikiflkipam neTeu, Heo6xoflMMO e ntpBO fla MHCTaHun- 

paMe 06eKT OT K/iaca XmlTextReader, T"bM KaTO XmlValidatingReader 

He pa6oTM caMOCTOATe^HO, a caMO Btpxy Bene cb3flafleH TeKCTOB 
neTeu: 



XmlTextReader tr = new XmlTextReader ( "library-valid. xml" ; 
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XmlValidatingReader vr = new XmlValidatingReader ( tr ) 



flecJDMHupaMe Tuna Ha npeflCToaiuaTa Baj\v\p,au,w5\ v\ flo6aBAMe XSD 
cxeMaTa library. xsd b Keiua Ha Ba/ikiflaTopa. Heo6xoflMMO e M3pn4H0 
Aa yKaxeM, ne ta cbOTBeTcma Ha npocrpaHCTBOTO ot MMeHa 

http://www.nakov.com/schemas/library. AKO He HanpaBMM TOBa, 

Ba^MAaToptT me Tbpcw cxeMaTa b 1/lHTepHeT ot noconeHMfl b XML 

CpaMJia URL aflpec http://www.nakov.com/schemas/library.xsd: 



vr . Schema s .Add ( "http : //www. nakov. com/ schema s/ library" , 

"library . xsd" ) ; 
vr . ValidationType = ValidationType . Schema; 



B"b3M0>KH0 e b npoueca Ha Ba/ikiflauwyi napceptT fla OTKpue HeBa/iwfleH 
Tar, aTpn6yT v\nv\ Apyr npo6/ieM. ToBa boam flo B"b3HMKBaHe Ha Cb6nTM- 
eTO ValidationEventHandler. 3a fla nO/iyHMM MHCJDOpMaUMfl 3a KOH- 

KpeTHaTa rpeujKa, 3ai<anaMe MeTOfl-o6pa6oTnm< Ha TOBa cb6kiTi/ie c MMe 
vaiidationHandier(...) . B Hero OTnenaTBaMe onucaHneTO v\ cepno3- 
HOCTra Ha npo6/ieMa, KaTO M3no/i3BaMe cbOTBeTHMTe no/ieTa Message v\ 

Severity Ha K/iaca ValidationEventArgs (napaMeTbp Ha MeTOfla- 
06pa60T4MK ValidationHandler (...) ): 



vr .ValidationEventHandler += 

new ValidationEventHandler (ValidationHandler) 



public static void ValidationHandler (obj ect sender, 
ValidationEventArgs args) 



{ 



} 



mValid = false; 

Console . WriteLine ( "***Validation error" ) ; 

Console .WriteLine ( "\tSeverity : { } " , args . Severity) 

Console .WriteLine ( "\tMessage : { } " , args .Message) ; 



3aflaBaMe ctomhoct true Ha 6yneBaTa n/ieH-npoMeH/ikiBa mvaiid. Ta3M 
npoMeH^MBa npoMeHHMe eflMHCTBeHO b MeTOfla-o6pa6oTnm< Ha Cb6w- 

TkieTO ValidationEventHandler T.e. aKO XML flOKyMeHTa e Ba/lMfleH, 
MeTOfl"bT ValidationHandler (...) He ce M3BMKBa HMTO BeflH"b>K M CTOM- 

HOCTTa Ha mvaiid ocraBa true. Cera nponwTaMe ue/ikia XML flOKyMeHT 
B"b3e/i no B"b3e/i, KoeTO ocurypaBa ufl/iocmaTa My Ba/iwflauwfl. MHTepec- 
ho e fla 0T6e/ie>KMM, ne He yKa3BaMe M3pn4H0 flewcTBue b npoueca Ha 
Ba^Mflaunfl - npn npeMMHaBaHeTO kbm BceKM cneflBam B"b3e/i, Ba/iwflw- 
paiflMflT neTeu cm B3MMa Heo6xoflMMaTa MHCJDopMauMfl v\ M3B"bpujBa npo- 
BepKaTa: 
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mValid = true; 
while (vr . Read ( ) ) 

{ 

// Do nothing, just read whole the document. 

} 



6. C/iefl ioto CMe npone/ii/i ue/ii/ia flOKyMeHT, ocraBa eflMHCTBeHO fla npo- 
BepuM CTOMHOCTTa Ha 6y/ieBaTa npoMeH/ikiBa mValid v\ aKO ta e Henpo- 
MeHeHa, crrnenaTBaMe cbo6meHi/ie 3a ycnewHaTa Ba/iMAauwfl Ha koh30^- 

HM51 M3XOA: 



if (mValid) 

{ 

Console .WriteLine ( "The document is valid.") 

} 



7. Eto KaK M3Me>Kfla ue^na npuMep: 



using System; 

using System. Xml; 

using System. Xml . Schema; 

class XMLValidationDemo 

{ 

private static bool mValid; 

static void Main ( ) 

{ 

XmlTextReader tr = new XmlTextReader ( "library-valid. xml" ) 

XmlValidatingReader vr = new XmlValidatingReader ( tr ) ; 

vr . Schema s .Add ( "http : //www. nakov. com/ schema s/ library" , 

"library . xsd" ) ; 
vr . ValidationType = ValidationType . Schema; 
vr . ValidationEventHandler += 

new ValidationEventHandler (ValidationHandler) ; 

mValid = true; 
while (vr . Read ( ) ) 

{ 

// Do nothing, just read whole the document. 

} 

if (mValid) 

{ 

Console .WriteLine ( "The document is valid."); 

} 
} 
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public static void ValidationHandler (ob j ect sender, 


{ 


ValidationEventArgs args) 


mValid = false; 




Console . WriteLine ( "***Validation error" ) ; 




Console .WriteLine ( "\tSeverity : { } " , args . Severity) ; 


} 
} 


Console .WriteLine ( "\tMessage : { } " , args .Message) ; 



8. Eto m pe3y/iTaTa Ha koh30/ihma m3xoa, c/iefl ioto KOMrm/iwpaMe v\ 
M3n"b^HMM nporpaMaTa: 



"C : \Exam p les\Demo - 5 -XML - Va li datio nYbi n\De b ug\Demo - 5 -XML -Validation.exfi" 



Ihe document is valid. 
Press any key to continue. 



n x 



9. HeKa cera BMecTO flOKyMeHTa library-valid. xmi fla Ba/ikiflkipaMe 

AOKyMeHTa library-invalid, xml. HOBkmT XML flOKyMeHT H3Me>Kfla no 

c/ieflHi/m Hani/m: 



library-invalid. xml 



<?xml version="l. 0"?> 

<library xmlns="http : //www. nakov. com/ schema s/ library" 
xmlns : xsi="http : //www. w3 . org/ 2 01/XMLS enema- instance" 
xsi : schemaLocation="http : //www. nakov. com/ schema s/ library 

http : //www. nakov. com/ schema s/ library . xsd" 
name=".NET Developer's Library"> 
<book> 

<title name="Programming Microsoft .NET" /> 

<author>Jeff Prosise</author> 

<isbn>0-7 35 6-137 6-K/isbn> 
</book> 
<book> 

<book-title>Microsof t .NET for Programmers</book-title> 

<author>Fergal Grimes</author> 

<isbn>l-930110-19-7</isbn> 
</book> 
</library> 



EAMHCTBeHaTa npoMAHa, koato Tpa6Ba fla HanpaBMM, e npn cb3flaBaHeT0 
Ha xmiTextReader o6eKTa b Hana/icrro Ha nporpaMaTa: 



XmlTextReader tr = new XmiTextReader ( "library-invalid. xml" ) 
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lO.HeKa pa3r/ieflaMe cbAtpaoHkieTO Ha koh30^hma m3xoa cnep, HOBaTa 
KOMnn^aunfl m ki3n"b/mei-ii/ie Ha nporpaMaTa: 



"C : \Exam p lesU)emo- 5 -XML -Va li datio n\bi n\De b ug\Demo - 5 -XML - Va li datio n . exe" 



***Ualidation error 



JnJxJ 



Message:The 'name' attribute is not declared. An error occurred at File: 
///C:/Examples/xml-Files/library-inualid.xml, (7, 10). 
***Ualidation error 

Severity: Error 

Message:The element 'http://www.nakou.eom/schemas/library:book' has inua 
lid child element ' http://wuu.nakou . com/schemas/library: book— title' . Expected 'h 
ttp: //www. nakou.com/schemas/librariF: title' . fin error occurred at f ile :///C:/Exam 
ples/xml-f iles/library— invalid. xml, (12, 4J. 
»***Ualidat ion error 

Seuerity: Error 

Message: The 'http://uuw.nakou.eom/schemas/library:book-title' element is 
not declared, fin error occurred at f ile :///C: /Examples /xml— f iles/library-inuali 
d.xml, <12, 4>. 
Press any key to continue_ 



flOKyMeHTbT library-invalid, xml He e Ba/lklAeH XML flOKyMeHT, KaKTO 

MO>KeM caMM fla ce yBepuM. Ba/ii/iflaTop"bT OTKpuBa Tpn rpeniKu - HefleK/iapw- 
paH aTpn6yT name 3a e/ieMeHTa title, HeAeK/iapwpaH e/ieMeHT book-title v\ 
othobo tom He e Ba/iMAeH Hac^eAHMK Ha B"b3e/ia book. 



BaJiMflauiMfl Ha XML npw DOM 

flocera pa3r/ieAaxMe npoueca Ha Ba/ikiAaui/m Ha XML AOKyMeHTM c noMOurra 
Ha XML neTuw, ho sanwf\a\\wn MO>xe p,a ce M3BtpiuBa v\ no BpeMe Ha 
KOHCTpynpaHeTO Ha XML DOM a^pbo. K/iacbT XmlDocument napcBa ua/ioto 
c"bA"bp>KaHMe Ha noAaAeHna My XML AOKyMeHT b naMeTTa npe3 MeTOAa 
Load(...). T03M MeTOA npaBki npoBepKa eAHHCTBeHO p,anw XML e Ao6pe 
AecpMHupaH, ho He ro Ba/ikiAnpa cnpaMO cxeMa v\nv\ DTD AeK/iapaui/m. 

3a as Ba^MAnpaMe DOM a^pboto b npoueca Ha M3rpa>KAaHeT0 My e 
Heo6xoAMMO as M3no/i3BaMe cneuwa/ieH KOHCTpyKTop Ha MeTOAa Load(...) : 



public override void Load (XmlReader ) ; 



Eaho XML DOM A^pBO MO>xe Aa 6"bAe Cb3AaAeH0 no pa3/innHM m3T04hmum 
BK^K)4MTe/iH0 noTOK, TeKCTOB neTeu m MMe Ha cpaw/i. Ako 3apeAHM AOKyMeHTa 

npe3 XMLValidatingReader (Hac/ieAHklK Ha XmlReader), nOCTMraMe Ba/IM- 

Aaunfl Ha DOM a^pboto eAHOBpeMeHHO c HeroBOTO M3rpa>KAaHe. IHe ckmum- 
paMe Heo6xoAMMMfl 3a ue/ua cope koa: 



XmlDocument doc = new XmlDocument ( ) ; 

XmlTextReader tr = new XmlTextReader ( "Sample . xml" ) ; 

XmlValidatingReader valReader = new XmlValidatingReader (tr) ; 

valReader . ValidationType = ... ; 

valReader . ValidationEventHandler += ... ; 

doc . Load (valReader) ; 
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XPath 

J\o MOMeHTa pa3r/ieAaxMe Aocra Heiua, CBtp3aHM c pa6oTaTa c XML, ho TOBa 
He e bcm4ko. XML TexHO^ornnTe ca mhoto m po/i$iTa mm b cbBpeMeHHOTO npor- 
paMnpaHe nocroflHHO HapacTBa. 3aTOBa me pa3r/ieAaMe oiue hako/iko ot Te3M 
TexHO^ornn - XPath v\ XSLT. 

me 3anonHeM ot TexHO/iori/isiTa XPath, kohto MMa ujmpoko npi/i/io>KeHi/ie npn 

M3B^M4aHe Ha MHCJDOpMaUMfl OT XML flOKyMeHTM M Ce l/l3nO/13Ba KaTO CbCTaBHa 

nacr b Apyrn XML TexHO/iorww. 



OniicaHiie Ha e3MKa 

XPath cneunc|DMKauMflTa ce noABABa CKopo cneA ny6/ii/iKyBaHeTO Ha XML 1.0 
craHAapTa v\ npeAcraB/isiBa W3C yTBtpAeH e3MK 3a aApecupaHe Ha nacm ot 
XML AOKyMeHTM. XPath M3pa3MTe npi/i/ii/maT Ha onucaHna Ha ntTMiua ot 
<£aM/iOBaTa ci/icreMa, cbcraBeHi/i ot MMeHa Ha <£ai/i/iOBe v\ AnpeKTopnn (orraM 
MABa m MMeTO Ha e3MKa XPath). 



& 



E3MKbT XPath 06c/iy>KBa XML flOKyMeHTM, HO CMHTaKCMCbT My 

He e XML-6a3npaH. 



IHe AaAeM mhoto KpaTKO onucaHne Ha e3MKa XPath 6e3 p,a HaB/iki3aMe b noA- 
Po6hoctm, cnep, KoeTO me AaAeM hhko/iko npuMepa. 

KaKBO npeACTaB/iflea eA"H XPath M3pa3? 

XPath M3pa3MTe cbAtpwaT onucaHna Ha ntTMiua ao B"b3/ii/i v\ KpnTepnn, Ha 
komto Te3M B"b3^n Tp*i6Ba p,a OTroBapaT. OnucaHMATa MoraT Aa 6tAaT othocm- 
Te/iHM v\i\v\ a6co^K)THM m TOBa onpeAe/isi b KaicbB KOHTeKCT ce oueHABa eAHa 
XPath 3aflBKa. 




EflMH XPath M3pa3 BUHaru ce OLjeHfiBa b onpeae/ieH kohtckct 

(KOHTeKCTeH Bl>3e/1, KOHTeKCTHO MHOMeCTBO OT B1>3S1M). 

B Hana/iOTO KOHTeKCTHMfiT Bi>3e/i ce onpeflesin ot npM/iowe- 
HMeTO m npeflcraB/mBa Hana/ma TOHKa 3a XPath 3a«BKaTa. Ha 
BCiiKa CTi>nKa ot onwcaHMfl XPath m»T kohtckcthmjit Bi>3e/i 
npneMa croiiHOCTTa Ha TeKyinMd Bi>3e/i. Bi»3/iMTe, komto mmst 
OTHOiiieHMe kt»m HacTTa Ha XPath 3a«BKaTa, M3rrbsiHfiBaHa b 
MOMeHTa, o6pa3yBaT kohtckctho mhokcctbo. Mhokcctboto 
BT33/1M, KoeTO ce Bp-bLqa KaTO KpaeH pe3y/iTaT, BK/itOHBa caMO 
nacT ot Te3M bi>3/im, komto OTroBapnT Ha 3aflafleHM florrbsiHM- 

Te/1HM yCSlOBMfl. 



XPath CTtnKa 

Eamh XPath ntT ce cbcrow ot eAHa v\nv\ noBene /iok3L(mohhm crbnKM 
(pa3Ae/ieHM etc ci/imbo/i "/")■ BcyiKa crbriKa ce cbcrow ot oc (He3aAt>/i>KkiTe/ieH 
e/ieMeHT), TecT Ha B"b3/iw v\ npeAHKaT (cbiuo He3aAt>/i>Ki/iTe/ieH e/ieMeHT): 
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oc: : TecT-Ha-B r b3Jiw [npeflMKaT^ 



Oc Ha XPath crbnKaTa 

Ocra onpefle/ia wepapxi/mHaTa Bp"b3Ka Me>KAy KOHTeKCTHna B"b3e/i v\ B"b3/ikiTe, 
M36npaHM Ha eflHa ziOKauwoHHa crbnKa (t. e. onpeAe/ia koht6kcthoto mho- 
wecrBO B"b3^n 3a BCAKa crbnKa). Ako XPath crbnKa H^Ma 3aflafleHa oc, no 
noApa36npaHe b koht6kcthoto MHOKecrBO B"b3/ii/i yuacrBaT npeKMTe nacnep,- 

HMUM Ha KOHTeKCTHMfl B"b3e/1 . HeKa Ra pa3MeAaMe HflKOM B"b3MO>KHM ctom- 

hoctm 3a oc Ha XPath crbnKa: 

- self (.) - BK/lK)HBa CaMMfl KOHTeKCTeH B"b3e/1 

- child - BK/iK>nBa npeKMTe Hac/ieAHnuw Ha KOHTeKcmi/m B"b3e/i 

- parent ( . .) - BK/lKDUBa pOAMTe/lflT Ha KOHTeKCTHMfl B"b3e/1 

- descendant - BK/lK>HBa B"b3/lMTe OT nOAA"bpBOTO C KOpeH KOHTeKCTHMfl 

B"b3e/i (yuacmaT caMO B"b3/ikiTe ot Tun e/ieMeHT, TeKcr v\ MHCTpyKuna 3a 
o6pa6oTKa, ho He v\ KOMeHTapn v\nv\ aTpn6yTn) 

- descendant-or-self (//) - pa3HOBMAHOCT Ha descendant, KOflTO 
BK/lK)HBa KbM AtpBOTO M CaMMfl KOHTeKCTeH B"b3e/1 

- ancestor - BK/lK>HBa npeALUeCTBeHMUMTe Ha KOHTeKCTHMfl B"b3e/1 B 

MepapxuflTa naKAO KopeHHi/m e/ieMeHT 

- ancestor-or-self - pa3HOBMAHOCT Ha ancestor, BK/lKDUBa KbM MHO- 
>KeCTBO M CaMMfl KOHTeKCTeH B"b3e/1 

- attribute (@) - BK/lK)HBa aTpn6yTMTe Ha KOHTeKCTHMfl B"b3e/1, aKO TOM e 

ot Tun e/ieMeHT 




ripn M3no/i3BaHe Ha cbKpaTeHaTa cpopria 3a ocirre (yKa3aHa b 
cko6m no-rope) He ce M3no/i3Ba pa3fle/iMTe/i "::" Me>Kfly ocTa 
m Tecra Ha s\>3nv\. 



TecT Ha B~b3/1M 

TecTtT Ha B"b3^n e ocHOBaH Ha B"b3/ii/i M3pa3, komto ce oueHABa 3a BCeKM 
B"b3e/i b KOHTeKCTHOTO MHO>KecTBO. Ako TecTbT BtpHe no/io>Ki/iTe/ieH pe3y/iTaT, 
Bt3e^"bT ocTaBa b MHO>KecTBOTO, a b npoTMBeH cnynaw ce npeMaxBa OTTaM. 
06nKHOBeHO TecTbT Ha B"b3^n ce cbCTOM ot onucaHne Ha ntT ao AaAeH B"b3e/i 
m Bptiua no/io>KkiTe/ieH pe3y/iTaT, aKO ntTAT cbiuecTByBa b TeKymi/m KOHTeKCT. 
Tom Moxe p,a CbAtpwa XPath cpyHKUnn: 

- texto - Bptiua TeKCTOBOTO ctAtpxaHMe Ha KOHTeKcmi/m B"b3e/i 

- comment () - BptlUa BCM4KM HaC^eAHMUM Ha KOHTeKCTHMfl B"b3e/1 OT TMn 

KOMeHTap 
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- processing instruction ( ) - Bptiua BCM4KM Hac/ieAHMUM Ha KOHTeKCT- 
Hkifl B"b3e/i, komto ca OTTun MHCTpyKUMfl 3a o6pa6oTKa 

- node() - Bptiua BCM4KM HaC^eAHMUM Ha KOHTeKCTHMfl B"b3e/1 

npeAMKaT 

ripeAMKaTtT e He3afl"b/i>KMTe/ieH ziorMnecKM M3pa3, komto ce npw/iara KaTO 
Aont/iHMTe/ieH <$>M/iTbp Btpxy TeKymoTO MHO>KecTBO ot B"b3/iM, no/iyneHO cnep, 
M3n"b^HeHneTO Ha B"b3/iOBM*i TecT. Tom ctiuo Mowe p,a cbAtpwa XPath 
c|DyHKUMM (HanpuMep count (...) Bptiua 6poa Ha B"b3/iMTe b MHO>KecTBOTO 
noflaAeHO KaTO napaMerbp). EAHa XPath crbnKa Mowe ua MMa noBene ot ep,v\H 
npeAMKaT, KaTO Te ce 3anncBaT eAMH cnep, Apyr i"ioao6ho Ha mhackcm Ha 
MHoroMepeH MacuB. 

XPath M3pa3MTe b AeMCTBMe 

HeKa pa3MeAaMe hako/iko npaKTMnecKM XPath npuMepn, komto me hm noMor- 
HaT p,a pa36epeM HanMHa Ha pa6oTa Ha e3MKa XPath: 

- / - aApecupa KopeHHua e/ieMeHT Ha AOKyMeHTa 

- /someNode - aApecupa BCM4KM B"b3/1M C MMe someNode, npeKM Hac/ieA" 

hmum Ha KopeHa 

- /books/book - aApecMpa BCkinKki B"b3/iM book, Hac/ieAHMUM Ha B"b3e/i 
books (books ot CBOfl CTpaHa e npyiK Hac^eAHMK Ha KopeHa) 

- books/book - aApeCMpa BCM4KM B"b3/1M book, HaC/ieAHMUM Ha B"b3e/1 

books (HflMa orpaHM4eHMfl 3a Mecrono/ioxeHweTO b AOKyMeHTa Ha 
eneMenja books) 

- /books/book [price<"10"] /author - aApecupa BCM4KM aBTOpn 
(/books/book/author), 4MMTO khmtm MMaT ueHa no-Ma/iKa OT 10 

- /items/item [@type=" food"] - aApecupa BCMUKM B"b3/1M C MMe item, 
komto MMaT aTpM6yT type cbc ctomhoct "food" m ca HaC/ieAHMUM Ha 
B"b3e/i items, np^K HacneAHMK Ha KopeHa Ha AOKyMeHTa 

Cera me AeMOHcrpMpaMe eAMH no c/ioweH npMMep 3a <$>MHa/i, KaTO me onMiueM 
npoueca Ha aApecauMa Ha B"b3/iMTe crbnKa no crbnKa 

/book/chapter [3] /para [last () ] [@lines > 10]: 

1. AApecMpaMe e/ieMeHTMTe book, npeKM Hac/ieAHMUM Ha KopeHa Ha 
AOKyMeHTa. 

2. M3Me>KAy B"b3^MTe-Hac^eAHMUM Ha book c MMe chapter aApecMpaMe 
caMO TpeTMTe no peA- 

3. M3Me>KAy TexHMTe B"b3/iM-HacneAHMUM para aApecMpaMe caMO nocnep,- 
HMTe no peA c TOBa MMe, komto MMaT aTpM6yT lines etc ctomhoct no- 
ro^AMa ot 10. 
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XPath, XSLT h XPointer 

XPath 4ecTO ntTM ce MHTerpupa c XSLT v\ XPointer. E3kiKbT XPath o6mkhob6ho 
ce i/i3no/i3Ba 3a npeTbpcBaHe Ha XML DOM m3T04hmk Ha ashhm v\ c/iy>Ki/i 3a 
cpn^TpupaHe Ha B"b3/ikiTe, Btpxy komto ce npn/iara onpeAe/ieHa XSL TpaHC- 
cpopMaunfl. XPath ce Ha/iara Bee noBene v\ npn XPointer - cpopMa/iki3-bM 3a 
MfleHTMCpnunpaHe Ha cppameHTi/i ot XML AOKyMeHTM. Eto eAHH npuMep 3a 
MHTerpaui/m Ha XPath v\ XPointer: 



library. xml#xpointer ( /library/book [isbn= ' 1-930110-19-7'] ) 



T03M M3pa3 C04M K"bM B"b3e/1 book, HaC/ieAHMK Ha library, KOMTO MMa Hacnep,- 
HMK isbn CtC CTOMHOCT ' 1-930110-19-7 ' . 

XPath b .NET Framework 

.NET Framework ocurypaBa nt/iHa noAAPt>KKa 3a e3MKa XPath npe3 K/iaco- 
BeTe b npocrpaHCTBOTO ot MMeHa system.xmi.xpath. MMn/ieMeHTaunaTa Ha 
XPath e ocHOBaHa Ha e3MKOB napcep v\ oueHABaiu Mopyn. 06iuaTa apxnTeK- 
Typa npki/iwua Ha Ta3M npn 3aaBKMTe KbM 6a3M ashhm - KaKTO SQL KOMaH- 
AMTe, XPath M3pa3MTe ce noAroTBsiT npeABapi/iTe/iHO v\ ce noAaBaT Ha oueHfl- 
Baiu MOAy/i no BpeMe Ha ki3n"b/iHeHkie Ha nporpaMaTa. 

XPath h XmlNode 

CpeACTBaTa 3a pa6oTa c XPath b .NET Framework, ocBeH npe3 K/iacoBeTe ot 
npocrpaHCTBOTO system.xmi.xpath (nporpaMeH MHTepcpewc, ocHOBaH Ha 
KOHuenunflTa 3a XPath HaBuraTop), ca AOCTbnHki AnpeKTHO npe3 XML DOM 

MOAe/ia ( K/l a CbT XmlNode). 

M3BMKBaHeTO Ha XPath M3pa3M npe3 K/iaca XmlNode BMHarn ce M3B"bpujBa b 
KOHTeKCT Ha Bene cbiuecTByBaiua MHCTaHuna Ha K/iaca xmiDocument. ripor- 
paMHMAT MHTepcpewc Ha to3m noAxoA hocm oco6eHOCTMTe Ha CTapua COM- 
6a3npaH MSXML crmi Ha nporpaMnpaHe, nony/iapeH aockopo npn Win32 
npn^OKeHMATa 3a pa6oTa c XML. XML DOM noAAP"b>KKaTa 3a XPath M3pa3M 
y/iecHABa npeMkmaBaHeTO ot MSXML KbM .NET Framework cri/i/ia v\ npeAOC- 
TaBfl BrpaAeH MexaHM3"bM 3a TbpceHe Ha B"b3/ii/i b 3apeAeH b naMeTTa XML 
AOKyMeHT. 

XPath m XmlNode - mctoam 

XPath MO>Ke p,a ce i/i3no/i3Ba AnpeKTHO ot K/iaca XmlNode v\ bcmukm HeroBM 
Hac^eAHMun npe3 ci\ep,uv\je MeTOAH: 

- SelectNodes (string xPathQuery) - Bptiua CnklCbK OT BCM4KM B"b3/1M, 

komto ctOTBeTCTBaT Ha 3ap,ap,euv\^\ XPath M3pa3. 

- SelectSingleNode (string xPathQuery) - Bptiua ntpBMfl B"b3e/1, KOMTO 

cbOTBeTCTBa Ha 3aAaAeHMfl XPath M3pa3. 
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XPath m XmlNode - npuMep 

C/ieflHMAT KpaTtK npuMep ki/uocrpkipa pa6oTaTa c XPath v\ XmlNode 3a Tbpceine 

Ha B"b3/1M B efll/IH XML AOKyMeHT. 

IHe M3no^3BaMe cj\ep,uv\s\ pa6oTeH AOKyMeHT items. xmi: 



items . xml 



<?xml version="l . 0" encoding="windows-1251"?> 
<items> 

<item type="beer"> 

<name>3aropKa</name> 

<price>0 . 54</price> 
</item> 
<item type="f ood"> 

<name>Ke6anieTa</name> 

<price>0 . 48</price> 
</item> 
<item type="beer"> 

<name>KaMeHHua</name> 

<price>0 . 56</price> 
</item> 
</items> 



Ue/iTa Ha fleMOHcrpauwflTa e fla OTKpneM MMeHaTa Ha bcmukm ctokm ot Tkin 

"beer" B T03M flOKyMeHT. 

HeKa pa3r/ieAaMe Heo6xoflMMMTe crbnKM, 3a fla nocTurHeM TOBa: 

1. CTapTupaMe VS.NET v\ cb3flaBaMe hob npoeKT. 

2. KaKTO cnoMeHaxMe Bene, cbBMecmaTa pa6oTa Ha XPath v\ XmlNode 
M3MCKBa cbmecTByBama MH era hum a Ha XmlDocument. 3aTOBa ntpBO 
cb3flaBaMe hob XmlDocument m 3ape>KflaHe b Hero XML flOKyMeHTa 

items . xml: 



XmlDocument xmlDoc = new XmlDocument i 
xmlDoc . Load ( "items . xml" ) ; 



Cera Bene MO>xeM fla noflroTBMM caMi/m XPath M3pa3, komto onucBa 
BCM4KM MMeHa Ha ctokm ot Tkin 6wpa b 3aflafleHMfl XML AOKyMeHT - 

TbpCMM BCM4KM B"b3/1M name, HaC^eflHMUM Ha Te3M B"b3/1M item, 4MMTO 
aTpn6yT type MMa CTOMHOCT "beer". B"b3/lklTe item OT CBOfl CTpaHa 

Tpa6Ba fla ca npeKM Hac/ieflHMuw Ha B"b3/iw items, 3aKaneHki 3a KopeHa 
Ha flOKyMeHTa: 



string xPathQuery = "/items/item[ @type= ' beer '] /name" ; 



4. M3B/ii/maMe bcm^km B"b3^n, komto OTroBapsiT Ha XPath M3pa3a v\ vv\ 

3anMCBaMe B XmlNodeList: 
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XmlNodeList beerNamesList = xmlDoc . SelectNodes (xPathQuery) ; 



5. 06xo>KflaMe e/ieMeHTMTe Ha cnwcbKa v\ crmenaTBaMe MMeHaTa Ha ctokm- 
Te, komto M3B^flKOXMe ot XML flOKyMeHTa : 



foreach (XmlNode beerName in beerNamesList) 

{ 

Console . WriteLine (beerName . InnerText) ; 

} 



6. Eto CbAtpaoHweTO Ha koh30/ihmh m3xoa cnep, KOMnv\nau,v\9\ v\ M3n"b/iHe- 
Hue Ha nporpaMaTa: 



"C : \Exam p les\Demo - 6 -XPat h\bi n\De b ug\Demo -6 -XPat h . exe" 



3aropna 

KaneHUua 

Press any key to continue_ 



npocTpaHCTBOTO System. Xml.XPath 

CbLUMHCKkisiT nporpaMeH MHTepcpewc, ocurypaBaiu cpyHKuwoHa/iHOCT 3a 
o6pa6oTKa Ha XPath M3pa3M, e pea/iki3kipaH ot K/iaca xpathNavi gator. B 

AeMCTBMTe^HOCT M3BMKBaHMflTa K"bM MeTOAHTe SelectSingleNode (...) M 
SelectNodes (...) OT K/iaca XmlNode B"bTpeilJHO CbLUO Cb3AaBaT 06eKT 

HaBuraTop b npoueca Ha CBO^Ta pa6oTa. 
K/iaci>T XPathNavigator 

XPathNavigator e a6CTpaKTeH K/iaC, KOMTO RdBd B"b3MO>KHOCT 3a HaBkiraui/m 

Me>KAy OTAe/iHMTe B"b3/ii/i b eAHH XML AOKyMeHT v\ ki3n"b/iHeHi/ie Ha XPath 
3aaBKM Btpxy TAX. 

Ba>KHO e Aa OT6e/ie>KkiM, ne HaBuraToptT e cbBceM ojp,eneu KOMnoHeHT ot 
AOKyMeHTHMfl K/iac. XPathNavigator pa6oTM eAMHCTBeHO Btpxy cneuwa/iHa 
KaTeropua AOKyMeHTHM K/iacoBe, M3BecTHM ioto XPath xpahmsimija 3a 
naHHH (XPath data store). Te3M K/iacoBe npeAcraBHT cbAtpxaHneTO cm noA 
cpopMaTa Ha XML v\ no3BO/iflBaT ki3iTb/iHeHkie Ha XPath 3aaBKM Btpxy tax. Eahh 
K/iac b .NET Framework npnAo6nBa TaKaBa b"B3mo>khoct, MMn^eMeHTMpaMKM 
MHTepcpewca ixpathNavi gable. To3M MHTepcpewc cbAtpwa eAMHCTBeH MeTOA 
CreateNavigator ( ) , KOMTO Cb3AaBa MHCTaHUMfl Ha cneukia/iw3kipaH 3a 
KOHKpeTHMfl AOKyMeHT HaBkiraTop (Hac^eAHMK Ha a6cTpaKTHna K/iac 

XPathNavigator) . 

B .NET Framework BrpaAeHMTe XPath xpaHki/imua ca caMO Tpn - 

XmlDocument, XPathDocument M XmlDataDocument. 
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XPathNavigator - no-Ba>KHM mctoam 



- select (...) - Bptiua MHO>KecTBO ot B"b3/iw, OTroBapyimo Ha 3aflafleH 
XPath M3pa3. KoHTeKCT-bT, b komto ce ouenmBa XPath 3a*iBKaTa, e 
no3MunflTa Ha HaBuraTopa npn M3BMKBaHeTO Ha MeTOfla. 

- seiectAncestors(...) - Bptma BCM4KM npeAwecrBeHMUM Ha TeKymnfl 
B"b3e/i. Pe3y^TaTHOTO MHO>KecTBO Moxe p,a ce orpaHkmi/i c AOirb/iHMTe/iHM 
c|dm^tpm 3a MMe Ha B"b3e/i m npocrpaHCTBO ot MMeHa. 

- seiectchiidren(...) - Bptiua BCM4KM npeKM Hac^eflHMun Ha TeKymnfl 
B"b3e/i. Pe3y^TaTHOTO MHO>KecTBO MO>Ke fla ce orpaHMUM c AOirb/iHMTe/iHM 
CJDM^TpM 3a MMe Ha B"b3e/1 m npocTpaHCTBO ot MMeHa. ATpn6yTMTe M 
npocTpaHCTBaTa ot MMeHa He yuacrBaT b pe3y/iTaTa. 

- SelectDescendants(...) - Bptiua BCMUKM Hac/ieAHMUM Ha TeKyiUMfl 

B"b3e/i. Pe3y^TaTHOTO MHOxecTBO MO>Ke p,a ce orpaHMUM c AOirb/iHMTe/iHM 

CJDM/lTpM 3a MMe Ha B"b3e/1 M npocTpaHCTBO OT MMeHa. ATpM6yTMTe M 

npocTpaHCTBaTa ot MMeHa He yuacrBaT b pe3y/iTaTa. 

- MoveTo(...) - npMABM>KBa HaBMraTopa ao no3MUMATa, onpeAe/ieHa ot 
3aAaAeHMfl KaTO napaMeTbp XPathNavigator o6eKT. 

- MoveToNext ( ... ) - npMABM>KBa ce ao c^eABaiuMfl HacneAHMK Ha TeKymMfl 
B"b3e/i. 

- MoveToParent(...) - npMABM>KBa ce AO pOAMTe/lfl Ha TeKyiUMfl B"b3e/1. 

- compile (...) - KOMnM/iMpa XPath M3pa3. 

- Matches (...) - onpeAe/ia p,anv\ TeKymMfl B"b3e/i OTroBapa Ha 3aAaAeH 
XPath M3pa3 

XPath Nodelterator 

BceKM irbT, KoraTO eAMH XPath M3pa3 nopa>KAa pe3y/iTaTHO MHO>KecTBO ot 
Bt3^M (npM M3BMKBaHe Ha select MeTOAMTe), HaBMraToptT Bptiua KaTO 
pe3y/iTaT hob o6eKT ot TMn MTepaTop Ha B"b3/iM. MTepaTopvr npeAOcraBH 
MHTepc|DeMC 3a HaBMrauMa b MacMB ot B"b3/iM. 5a30BMAT K/iac 3a BceKM XPath 

MTepaTOp e K/iaCbT XPathNode Iterator. 




OyHKMMMTe Ha eflMH MTepaTop siecHO MoraT fla 6i>flaT npw- 
noKpMTM ot eflMH XPath HaBfiraTop, ho .NET Framework 
cb3HaTesiHO npeflocTaBn cpyHKLtMOHasiHOcrra mm b OTfle/iHM 
KOMnoHeHTM. M36paHMnT noflxofl Ha pa3fle/inHe Ha nporpaM- 
HMTe MHTepcpeMCM Ha HaBMraTopMTe m MTepaTopMTe e pea/iM- 
3npaH c Lje/i ocMrypnBaHe Ha no-sieceH flocrbn m o6pa6oTKa 
Ha XPath 3anBKM ot pa3/iMHHM cpeflM - XML DOM, XPath m 
XSLT. 



586 nporpaMnpaHe 3a .NET Framework 

XPathNodelterator - ci>ii|hoct 

K/iacbT XPathNodelterator HflMa ny6/ikmeH KOHCTpyKTop m MO>Ke fla 6"bAe 
ct3AaBaH eAMHCTBeHO ot o6eKT HaBuraTop. 1/lTepaToptT ocurypaBa eAHono- 
coneH AOCTbn ro B"b3/iMTe ot eAHa XPath 3aaBKa. MTepaToptT He Keiuupa mh- 
cpopMaunfl 3a B"b3^MTe, komto o6xo>KAa - tom e npocro MHAeKcaTop, pa6oTeiu 
Btpxy o6eKT OTTun HaBuraTop, komto ynpaB/iHBa XPath 3a*iBKaTa. 

XPathNodelterator - mctoam m CBOMCTBa 

- MoveNext() - npMABM>KBa Ce AO C/ieABaiUMfl B"b3e/1 B MHO>KeCTBOTO 

M36paHM B"b3^n Ha HaBkiraTopa. 

- Clone () - Bptiua A"b/l60KO KOnkie Ha TeKymi/m XPathNodelterator 

- count - Bptiua 6poa Ha e/ieMeHTMTe ot ntpBO hmbo (He OTHkiTa 

HaC^eAHMUMTe) B MHO>KeCTBOTO OT B"b3/1M. 

- current - Bptma pecpepeHUkifl KtM HaBuraTop c KopeH bbb B"b3e/ia, 
pa3no/io>KeH Ha TeKymaTa no3nunfl Ha MTepaTopa. 

- CurrentPosition - Bptiua MHAeKCa Ha TeKyiUMfl B"b3e/1, M36paH OT 

MTepaTopa. 

XPathNavigator - npuMep 

IHe pa3MeAaMe KpaTbK npuMep, komto ki/uocTpwpa pa6oTaTa c 
XPathNavigator 3a o6xo>KAaHe m npoMAHa Ha nacTM ot eAMH XML AOKyMeHT. 
Ue/iTa Ha AeMOHcrpauwflTa e p,a HaMa/iMM ueHaTa Ha bci/iukm ctokm ot Tun 
"6npa" b XMI_AOKyMem-a c 20%. 

Pa6oTHMAT AOKyMeHT, komto me M3no/i3BaMe M3Me>KAa no cneAHi/m Hankm: 



items . xml 



<?xml version="l . 0" encoding="windows-1251"?> 
<items> 

<item type="beer"> 

<name>3aropKa</name> 

<price>0 . 54</price> 
</item> 
<item type="f ood"> 

<name>Ke6anyeTa</name> 

<price>0 . 48</price> 
</item> 
<item type="beer"> 

<name>KaMeHHua</name> 

<price>0 . 56</price> 
</item> 
</items> 



HeKa pa3MeAaMe Heo6xoAHMkiTe AewcTBua CTbnKa no crbnKa: 
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1. CrapTkipaMe VS.NET v\ Cb3flaBaMe hob npoeKT. 

2. 3a fla no/iyni/iM MHCTaHuna Ha xpathNavigator o6eKT e Heo6xoflMMO 
ntpBO fla MHCTaHunpaMe hob o6eKT ot Tkin xmiDocument c pa6oTHMfl 

AOKyMeHT items, xml: 



XmiDocument xmlDoc = new XmiDocument ( ' 
xmlDoc . Load ( "items . xml" ) ; 



3. C"b3flaBaMe MHCTaHuna Ha o6eKT ot Tun xpathNavigator: 



XPathNavigator nav = xmlDoc . CreateNavigator () ; 



3a fla HaMa/ikiM ueHaTa Ha 6npaTa c 20%, ntpBO Tpa6Ba fla MMaMe 
zieceH Ha^MH 3a HaBurauna ,qo ueHkue Ha CTOKMTe ot Tun 6npa. XPath 

M3pa3"bT, KOMTO Lfle l/l3nO/13BaMe, TtpCM BCM4KM B"b3/1M price, HaC/iefl- 
HMUM Ha Te3M B"b3/lkl item, 4MMTO aTpkl6yT type MMa CTOMHOCT "beer". 

B"b3/iMTe item ot CBOfl CTpaHa Tpa6Ba fla ca npeKM Hac/ieflHHuw Ha 
B"b3^n items, 3aKaneHM 3a KopeHHua e/ieMeHT Ha flOKyMeHTa. l/l3iTb/iHfl- 
BaMe Ta3M XPath 3asiBKa Btpxy xpathNavigator o6eKTa v\ no/iynaBaMe 

XPathNode Iterator: 



string xPathQuery = "/items/item[ @type= ' beer '] /price" ; 
XPathNodelterator iter = nav. Select (xPathQuery) ; 



C noMOurra Ha MTepaTopa o6xo>KflaMe B"b3/ikiTe, BtpHaTM KaTO pe3y/iTaT 
ot XPath 3aaBKaTa Btpxy HaBuraTopa. nopaflw crpeMewa 3a pa3fle/isiHe 
Ha cJDyHKUkiOHa/iHOCTra Ha MTepaTopnTe v\ HaBuraTopnTe, npouecbT Ha 

B3MMaHe CTOMHOCTTa 3a BCeKM B"b3e/1 H3Me)Kfla Ma/iKO HeecTecTBeH B 

Hana/iOTO. Ot MTepaTopa no/iynaBaMe xpathNavigator o6eKT c KopeH 
TeKymnfl B"b3e/i. 3a fla no/iynwM xmiNode MHCTaHuna ot HaBuraTopa, 

M3BMKBaMe MeTOfla GetNodeO OT MHTepc|DeMCa IHasXmlNode (MMn/ie- 
MeHTkipaH OT XpathNavigator) : 



while (iter .MoveNext ( ) ) 

{ 

XPathNavigator currentNode = iter . Current; 

XmiNode xmiNode = ((IHasXmlNode) currentNode) . GetNode i 

} 



Pa3Me>KflaHMflT npuMep neTe v\ npoMeHH ctomhoctm Ha fleceTkinHki 
nwc/ia. B XML flOKyMeHTa Te ca cJDopMaTupaHM c .qeceTi/mHa touio, ho 
BMHarn MMa BepoaTHOCT TeKymaTa aKTMBHa Ky/iTypa Ha KOMniOTbpa, 
KtfleTO M3n"b^HABaMe nporpaMaTa, fla e pa3/ii/mHa v\ fla cJDopMaTupa 
nwc/iaTa c fleceTkinHa 3aneTaa (HanpuMep 6"b/irapcKaTa Ky/iTypa). 3a fla 
ce noflcurypuM, ne napcBaHeTO Ha ni/icnaTa me npoTene 6e3npo6/ieMHO 
m HflMa fla npeflM3BMKa v\3Ki\\o^euv\e ot Tun FormatException, flo6pe e 
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fla M3no/i3BaMe MHBapnaHTHaTa (Ky/iTypHO-Heo6B"bp3aHa) Ky/iTypa, floc- 

Tbrma 4pe3 CBOMCTBOTO Culturelnfo. InvariantCulture. 

7. Cnep, KaTO Bene MMaMe flocrbn ao ueHaTa nofl cpopMaTa Ha xmiNode, 

B3MMaMe CTOMHOCTTa KaTO HM3 M fl napCBaMe KaTO fleCeTklUHO HI/IC/10, c 
nOMOLUTa Ha Ky/lTypaTa Culturelnfo. InvariantCulture. Ta3M CTOM- 

hoct HaMa/iflBaMe c 20% v\ a 3anncBaMe KaTO HOBa ctomhoct Ha TeKy- 
u\v\s\ B"b3e/i: 



public const decimal DISCOUNT = (decimal) 0.20; 



while (iter .MoveNext ( ) ) 
{ 

string priceStr = xmiNode . InnerText; 
decimal price = Decimal . Parse (priceStr, 

Culturelnfo . InvariantCulture) ; 
price = price * (1 - DISCOUNT); 
xmiNode . InnerText = price . ToString ( 

Culturelnfo . InvariantCulture) ; 
} 



8. EAMHCTBeHOTO, KoeTO ocTaBa, e p,a 3ana3MM hobma XMI_AOKyMeHT: 



xmlDoc . Save ( "itemsNew. xml" ) ; 



9. Eto KaK H3r^e>Kfla irb/iHWAT cope koa Ha npuMepa: 



using System; 
using System. Xml; 
using System. Xml . XPath; 
using System. Globalization; 

class XPathNavigatorDemo 

{ 

public const decimal DISCOUNT = (decimal) 0.20; 

static void Main ( ) 

{ 

XmlDocument xmlDoc = new XmlDocument ( ) ; 
xmlDoc . Load ("../../.. /xml- files /items . xml" ) ; 

Culturelnfo numberFormat = new Culturelnfo ( "en-US" ) ; 

XPathNavigator nav = xmlDoc . CreateNavigator () ; 

string xPathQuery = "/items/item[ @type= ' beer '] /price" ; 

XPathNodelterator iter = nav. Select (xPathQuery) ; 

while (iter .MoveNext () ) 
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XPathNavigator currentNode = iter . Current; 
XmlNode xmlNode = ( ( IHasXmlNode) currentNode) . GetNode i 
string priceStr = xmlNode . InnerText; 

decimal price = Decimal . Parse (priceStr, numberFormat ) ; 
price = price * (1 - DISCOUNT); 

xmlNode . InnerText = price . ToString (numberFormat ) ; 
} 

xmlDoc . Save ( "itemsNew. xml" ) ; 



} 
} 



lO.McoxeM fla ce yBepuM, ne npoMeHeHa e caMO ueHaTa Ha 6npaTa, KaTO 
pa3r/ieAaMe AOKyMeHTa itemsNew. xml cneA KOMnn^aunfl v\ i/i3n"b/mei-ii/ie 
Ha nporpaMaTa: 



itemsNew. nml 



<?™i version="l . 0" encoding= rr windows-1251 rr ?> 
<itenis> 

<itern type="]oeer "> 

< name > 3 ar o p na< / name > 

<price>0.43 2</price> 
</item> 
<item type="f ood"> 

< name > Ke 6 aiwe Ta< / name > 

<price>0.40</price> 
</item> 
<item type="loeer "> 

< name > Kane Hima</ name> 

<price>0.448</price> 
</item> 
</ items> 



K/iaci>T XPathDocument 

K/iacbT xPathDocument oci/irypaBa cm/iho onTMMM3npaH Keiu Ha XML AOKy- 
MeHTM b naMeTTa 3a eAHonoconHa pa6crra c XPath v\ XSLT b pe>KMM caMO 3a 
neTeHe. To3m K/iac e npoeKTupaH cneuwa/iHO c ue/i p,a c/iy>Kki 3a KOHTekmep Ha 
XPath ashhh m He ocurypaBa HMKaKBa MHCJDopMauMfl 3a B"b3/ikiTe, komto 
ctAtpxa. K/iacbT XPathDocument c"b3AaBa noAAtpwama Mpexa ot pec|DepeH- 
unn KtM B"b3/iw, koato no3BO/i*iBa Ha XPath HaBuraTopa Aa pa6oTM 6"bp30 v\ 
ec|DeKTMBHO. XPathDocument He 3anwTa XML DOM cneunc|DMKauMMTe v\ cbAtpwa 

eAMHCTBeH MeTOA CreateNavigator ( ) (OT MHTepc|DeMCa IXPathNavigable). 
YAo6eH e npn o6pa6oTKaTa Ha ro/ieMM XML AOKyMeHTM. 



590 nporpaMnpaHe 3a .NET Framework 

Pa6oTa c XPathDocument - npMMep 

TbpceHeTO Ha MMeHaTa Ha bcmukm ctokm ot Tun 6npa, KoeTO fleMOHcrpwpaxMe 
no-rope etc cpeACTBaTa Ha XPath v\ xmiNode, ziecHO MO>Ke fla ce ocbiuecTBM c 
noMOiuTa Ha onTMMM3npaHMfl K/iac XPathDocument. TtM KaTO pa6oTaTa Ha 
K/iaca xpathNavigator e Hairb/iHO He3aBMCMMa ot flOKyMeHTHMfl K/iac, 
CTtnKMTe othobo ca cbiunTe, KaTO b TOKy-iuo pa3MeflaHaTa fleMOHcrpaukisi: 

1. 3ape>Kfla ce flOKyMeHTeH K/iac (XPath xpaHki/imue 3a flaHHn) - b to3m 

C/iynai/i XPathDocument. 

2. C HeroBa noMOiu ce cb3,qaBa HaBuraTop. 

3. M3n"b^HflBa ce XPath 3a*iBKa Btpxy T03M HaBkiraTop (b T03M c/iynai/i 
KOMnn^npaHa). 

4. C noMOurra Ha MTepaTop, no/iyneH ot i/i3iTb/iHeHi/ieTO Ha 3asiBKaTa, ce 

06xO>Kfla MHO>KeCTBOTO OT B"b3/1M M Ce M3nMCBa CTOMHOCTTa MM. 



XPathDocument doc = new XPathDocument ( "items . xml" ; 

XPathNavigator nav = doc . CreateNavigator ( ) ; 

XPathExpression expr = nav. Compile ( 

" /items /item [ @type= ' beer ' ] /name" ) ; 
XPathNodelterator iter = nav. Select (expr ) ; 

while (iter .MoveNext ( ) ) 

{ 

XPathNavigator currentNode = iter . Current; 

Console . WriteLine (currentNode .Value) ; 
} 



K/iacbT XPathExpression 

K/iacbT XPathExpression npeflcraB/iHBa KOMnn/inpaH XPath M3pa3 - eHKan- 
cynauwn Ha XPath onucaHne Ha irbT v\ KOHTeKCT, b komto me ce oueHHBa to. 
XPathExpression HflMa ny6/ikmeH KOHCTpyKTop m He MO>xe fla 6"bfle cb3,qaBaH 

flkipeKTHO. 

KoMnM/iiipaHe Ha XPath M3pa3M 

XML DOM MeTOflklTe SelectSingleNode(...) M SelectNodes (...) , KaKTO M 
Select MeTOflMTe Ha K/iaca XPathNavigator n03BO/lflBaT 3aflaBaHeTO Ha XPath 
3aaBKaTa nofl cpopMaTa Ha hmct TeKCT. XPath M3pa3MTe, o6ane, ce M3n"b/iHflBaT 
caMO b KOMnw/iwpaHa cpopMa, 3aTOBa Te3M MeTOflki npo3panHO M3B"bpujBaT 
KOMnn^aunfl Ha XPath M3pa3MTe npeflw fla vv\ o6pa6oTHT. rioTpe6MTe/iMTe 
MoraT caMM fla cb3flaBaT KOMnw/ikipaH XPath M3pa3 c MeTOfla 

XpathNavigator. Compile (...) . l/l3nO/13BaHeTO Ha KOMnkl/lwpaH XPath M3pa3 
MMa hakom npeflMMCTBa: 
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- npeki3no/i3BaeMOCT (npn MHoroKpaTHa pa6oTa c eflMH v\ cbu\v\ XPath 
M3pa3 KOMnn^aunfl ce M3B"bpujBa caMO BeflHtw). 

- KoMnn^aunflTa Ha XPath M3pa3 no3BO/iflBa npeflBapwTe/iHO fla ce 3Hae 
Tuna Ha BtpHaTaTa ctomhoct (M36poeHMflT Tun xpathResuitType). 

KoMnn^npaHMTe XPath M3pa3M MoraT fla ce i/i3no/i3BaT ioto napaMeTpn 3a 

HflKOkl OT MeTOflMTe Ha K/iaca XPathNavigator, Me>Kfly KOMTO Select (...), 
Evaluate (...) , Matches (...) . 




XML DOM MeTOflMTe SelectSingleNode(...) v\ SelectNodes(...) 
He MoraT fla npneMai KOMnmiwpaH XPath M3pa3 KaTO 
napaMeTi>p. (BtTpeixiHO Te ci>3flaBaT MHCTaHMiin Ha 
XPathNavigator, kohto othobo KOMnn/inpa TeKCTOBua XPath 
M3pa3, ho b to3m cnynafi HDMaiie npen3no/i3BaeMOCT). 



XSLT 

C/iefl KaTO pa3MeflaxMe XPath TexHO/iori/mTa, HeKa ce 3ano3HaeM v\ c XSL 
TpaHCCJDopMauMMTe Ha XML flOKyMeHTM. 

TexHOJiorwHTa XSLT 

XSLT (Extensible Stylesheet Language Transformations) e e3MK, komto no3BO- 
nnBa TpaHCCJDopMMpaHe Ha XML flOKyMeHTM b XML v\nv\ flpyr TeKCTOB c|DopMaT b 
3aBMCMMOCT ot 3aflafleHM npaBM/ia. 

XSLT e noflMHO>KecTBO Ha e3MKa XSL (Extensible Stylesheet Language - e3MK 
3a onucaHne npeflcraBAHeTO Ha XML-c|DopMaTMpaHM flOKyMeHTu), ioto b Hana- 
/ioto ce M3no/i3Ba 3a TpaHCCJDopMaunn Ha XML e/ieMeHTM b KOMn/ieKCHM 
crw/iOBe (HanpuMep B/io>KeHi/i Ta6/ikiu.i/i v\ MHfleKCn). 

KaKBO npeAcraB/iflBa XSLT? 

EflHa XSL TpaHCCpopMaMMn e npou.ec, npn komto flafleH XML flOKyMeHT ce 
npeo6pa3yBa b flpyr TeKCTOB flOKyMeHT. 3a ue/iTa ce w3no/i3Ba XSLT Lua6/iOH, 
no komto ce M3B"bpLUBa TpaHCCJDopMaunflTa. 

XSL uj a 6/i oh 3a TpaHecbopMauHn - cbiijHocT 

EflMH XSLT iua6/iOH npeflcraB/iflBa Ha npaKTMKa nopeflnua ot Lua6/iOHHi/i 
e^eMeHTM. BceKM Lua6/iOH npneMa KaTO bxoa eflMH v\nv\ noBene e/ieMeHTM ot 

BXOflHMfl XML flOKyMeHT M Bptlfla TeKCTOB M3X0fl B"b3 OCHOBa Ha cboi/i i\v\je- 

pa/iw m TpaHCCJDopMaunfl Ha npneTMTe bxoahm napaMeTpn. 

XSLT npou.ecop"bT o6pa6oTBa flOKyMeHTMTe noc/ieflOBaTe/iHO, ho pa3HMTa Ha 
XPath M3BMKBaHMfl 3a i/i3B/ii/maHeT0 Ha B"b3/in c onpefle^eHM xapaKTepucTMKn. 
Pe3y^TaT"bT ot eflHa TpaHCCJDopMaunfl Mowe fla 6"bfle XML flOKyMeHT (b nacr- 
hoct m XHTML), HTML CTpaHMua v\nv\ flOKyMeHT bbb BceKM eflMH TeKCTOBO- 
6a3npaH c|3opMaT, komto OTroBapa Ha npaBki/iaTa, onucaHM ot TpaHCCJDopMa- 
UMATa. 
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XSL uj a 6/1 oh 3a TpaHCCpopMauMfl - npuMep 

HeKa pa3r/ie,qaMe KaK b AeMCTBkiTe/mocT H3Me>Kfla eflMH XSL Lua6/iOH 3a 
TpaHCCpopMaui/m: 



library-xml2html . xsl 



<?xml version="l . 0" encoding="windows-1251"?> 
<xsl : stylesheet version="l . 0" 

xmlns : xsl="http : //www. w3 . org/1999/XSL/Transf orm"> 
<xsl : template match="/"> 
<html> 
<body> 

<hl>Mo^Ta 6w6jiMOTeKa</hl> 

<table bgcolor="#E0E0E0" cellspacing="l"> 
<tr bgcolor="#EEEEEE"> 

<td><b>3arjiaBwe</bx/td> 
<td><b>ABTop</bx/td> 
</tr> 

<xsl : for-each select="/library/book"> 
<tr bgcolor="white"> 

<td><xsl : value-of select="title"/x/td> 
<td><xsl : value-of select="author"/x/td> 
</tr> 
</xsl : f or-each> 
</table> 
</body> 
</html> 

</xsl : template> 
</xsl : stylesheet> 



3acera i-mMa fla HaB/ii/i3aMe b TexHwuecKMTe noflpo6HOCTi/i v\ caMO me 
cnoMeHeM, ne MO>KeM fla i/i3no/i3BaMe to3m Lua6/iOH 3a TpaHCCpopMauna Ha 
MHCpopMaunflTa 3a Ma/iKa flOMawHa 6ki6/ikiOTei<a ot XML b HTML cpopMaT. 

ll0-Ba>KHM XSLT KOHCTpyKLiMM 

KoHCTpyKunnTe Ha e3MKa XSLT ce cbcroaT ot cneuwa/iHi/i TaroBe. Te 
npeflCTaBAT OTfle/iHkiTe onepaunn, komto MoraT fla ce M3B"bpujBaT Btpxy 
markup ot BxoflHMfl flOKyMeHT v\nv\ Btpxy noflafleHMTe Ha TpaHCCpopMaunaTa 
napaMeTpi/i: 

- <xsl : template match="XPath-M3pa3">...</xsl : template> - 3aMeCTBa, 

3aflafleHaTa c XPath M3pa3, nacr ot flOKyMeHTa c ta/ioto Ha KOHcrpyK- 
UMATa. 

- <xsl: value-of select="XPath-M3pas" /> - kl3B/lMHa CTOMHOCTTa Ha 

3aflafleHMfl XPath M3pa3 (caMO ntpBOTO HaMepeHO cbOTBeTCTBkie). 

- <xsl : for-each select="XPath-M3pa3">...</xsl : f or-each> - 3aMeCTBa 

BceKM B"b3e/i, OTroBapaiu Ha flafleHna XPath M3pa3 c ta/ioto Ha kohc- 
TpyKunflTa. 
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- <xsl:if test="XPath-M3pa3">...</xsl:if> - npkl/iara Tfl/IOTO Ha KOHC- 

TpyKunflTa caMO, aKO XPath M3pa3"bT ce oueHM c no/io>KkiTe/iHa 6y/ieBa 

CTOMHOCT. 

- <xsl : sort select="XPath-M3pa3" /> - B xsl : f or-each KOHCTpyKUMM 

copTupa no CTOMHOcrra Ha AaAeH XPath M3pa3. 

XSLT 14 .NET Framework 

.NET Framework ocurypaBa nt/iHa XSLT noAAPt>>KKa npe3 K/iacoBeTe ot 
npocTpaHCTBOTO sy s tem. xmi. xsl. OcHOBeH K/iac npn pa6oTaTa c XSLT e 
xsiTransform, komto npeAcraB/iHBa MMn/ieMeHTaukifl Ha XSLT npouecop 3a 
.NET Framework. Pa6oTaTa c T03M K/iac npoTkma BMHarn b flBe crbriKM - XSLT 
iua6^0H"bT ntpBO ce 3ape>Kfla b npouecopa v\ eflBa ToraBa ce M3B"bpujBaT 
TpaHCCJDopMauMM c Hero. 

K/iacbT xsiTransform noflfl"bp>Ka caMO Bepcufl 1.0 Ha XSLT cneunc|DMKauMflTa. 
Eahh Lua6/iOH AeK/iapi/ipa cbBMecmMOcr c Ta3M Bepcua, KaTO BK/iK>nBa 
cneAHOTO npocTpaHCTBO ot MMeHa: 



<xsl : stylesheet version="l . 0" 

xmlns : xsl="http : //www. w3 . org/1999/XSL/Transf orm"> 



Ba>KHO e fla ce OT6e/ie>Kki, ne aTpw6yTbT version e 3afl"b/i>KkiTe/ieH, 3a fla ce 
ocurypn KopeKTHOCTTa Ha XSLT AOKyMeHTa. 

XsiTransform - mctoam 

MeTOAMTe ot K/iaca xsiTransform, komto Haw-necTO ce i/i3no/i3BaT, ca cnep,- 
HMTe: 

- Load(...) - 3ape>Kfla XSL iua6/iOH 3a TpaHCCJDopMaunflTa 

- Transform (...) - M3B"bpilJBa TpaHCCJDOpMaUMfl Ha RdReH XML flOKyMeHT. 

ripneMa KaTO bxoa i/me Ha XML cjDaM/i, xpathNavigator v\nv\ 

IXPathNavigable. 3anMCBa M3XOfla B XML <£aM/l, nOTOK V\J\V\ XmlWriter. 

XSL TpaHc4>opMau>m - npuMep 

C^eflHMAT KpaTbK npnMep i/i/uocrpkipa pa6oTaTa c xsiTransform K/iaca 3a 
npeo6pa3yBaHe Ha XML AOKyMeHT no AaAeH XSLT Lua6/iOH. Ue/iTa, kohto cm 
nocTaBAMe e Aa TpaHCCJDopMnpaMe cbAtpwaHkieTO Ha XML AOKyMeHTa 
library. xml B HTML CJDOpMaT. 

ETO KaK M3Me>KAa AOKyMeHTa library, xml: 



library, xml 



<?xml version="l. 0"?> 

<library name=".NET Developer's Library"> 
<book> 
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<title>Programming Microsoft . NET</ti 


tle> 


<author>Jef f 


Prosise</author> 




<isbn>0-7356- 


-1376- 


-K/isbn> 




</book> 








<book> 








<title>Microsoft 


NET for Programmers</title> 


<author>Fergal Grimes</author> 




<isbn>l-930110-19- 


-7</isbn> 




</book> 








</library> 









ETO M C"bfl"bp>KaHMeTO Ha XSL LUa6/10Ha library-xml2html.xsl, KOMTO OnMCBa 

npaBki/iaTa 3a TpaHCCpopMaunaTa: 



library-xml2html . xsl 



<?xml version="l . 0" encoding="windows-1251"?> 
<xsl : stylesheet version="l . 0" 

xmlns : xsl="http : //www. w3 . org/1999/XSL/Transf orm"> 
<xsl : template match="/"> 
<html> 
<body> 

<hl>Mo^Ta 6w6jiMOTeKa</hl> 

<table bgcolor="#E0E0E0" cellspacing="l"> 
<tr bgcolor="#EEEEEE"> 

<td><b>3arjiaBMe</bx/td> 
<td><b>ABTop</bx/td> 
</tr> 

<xsl : for-each select="/library/book"> 
<tr bgcolor="white"> 

<td><xsl : value-of select="title"/x/td> 
<td><xsl : value-of select="author"/x/td> 
</tr> 
</xsl : f or-each> 
</table> 
</body> 
</html> 

</xsl : template> 
</xsl : stylesheet> 



LUa6/iOH"bT onpeAe/ia, ne KopeHHi/mT e/ieMeHT Ha bxoahma AOKyMeHT (Ha 
npaKTMKa TOBa aApecupa ue/ii/m AOKyMeHT, 3aiuoTO bcm^km Apyrn B"b3/in ca 
HacneAHkiuki Ha KopeHHua e/ieMeHT) Tpa6Ba p,a ce 3aMecTM c ta/ioto Ha HTML 
KOHCTpyKunflTa, AecpMHupaHa ot Lua6/iOHa. 

KaTO ocTaBMM Ha crpaHa craHAapTHMTe HTML e/ieMeHTki, MHTepec 3a Hac 
npeACTaB/iflBaT XSLT TaroBeTe xsl : for-each v\ xsl:value-of . Tarvr 
<xsl : for-each select=" /library/ book"> 3aMeCTBa BCeKM B"b3e/1 OT BXOA" 

HM5i AOKyMeHT, komto OTroBapa Ha 3aAaAeHkifl XPath M3pa3 c peA ot Ta6/iwua, 



T/iaBa 12. Pa6oTa c XML 595 



4MMT0 K0/10HM Ce k1HMUMa/lM3MpaT CbC CTOMHOCTM, M3B/ieneHkl OT HaC/ieAHI/IUMTe 
Ha B"b3/lklTe /library /book (xsl : value-of KOHCTpyKUMMTe). 

HeKa cera pa3MeflaMe Heo6xoflMMMTe crbnKM 3a pea/iki3kipaHe Ha nporpaMa, 
KOflTO M3B"bpilJBa XSL TpaHcdpopMaukisiTa : 

1. Cb3AaBaMe HOB 06eKT OT TMn XslTransform: 



XslTransform xslt = new XslTransf orm ( ) ; 



2. 3ape>KAaMe XSLT Lua6/iOHa, onucBaiu TpaHcdpopMaui/iflTa: 



xslt . Load ( "library-xml2html . xsl" ) ; 



3. M3B"bpujBaMe TpaHcdpopMauwflTa, KaTO 3ana3BaMe pe3y/uaTa bbb abatf/ia 
iibrary.html. TtM KaTO He ki3no/i3BaMe BtHiuHM XML pecypcn, MHnuna- 
/iM3wpaMe TpeTMfl napaMerbp xmiResoiver c null: 



xslt . Transform ( "library . xml" , "Iibrary.html", null); 



4. Eto KaK M3Me>KAa pe3y/iTaTHi/mT cpaw/i iibrary.html c/ieA KOMnw/iauwfl 
m M3n"b^HeHne Ha nporpaMaTa: 



I C:\Examples\Demo-B-XSL-TiansfoimVbiri\De... |- J[n 
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# 
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^ SL-TransForm\bin\Debug\library.html [v] El Go Links 
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MoiiTa Sii6.iiioTeKa 

3arjiaBHe Abtqp 
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TpaHc4>opMauM$i Ha XML b hmcttckct - npiwep 

KaKTO 3HaeM, XSL TpaHcdpopMaunnTe MoraT p,a npeo6pa3yBaT AaAeH XML 
AOKyMeHT He caMO b Apyr XML AOKyMeHT, ho m b npoi/i3BO/ieH TeKCTOB dpopMaT. 
3a Aa n^KDCTpupaMe TOBa, p,a cm nocTaBMM cneAHaTa 3aAana: flaAeH e XML 
AOKyMeHTbT: 
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example 


. xml 


<?xml version= 


"1.0" encc 


di 


ng= 


"utf- 


8"?> 


<values> 














<value 


>1</ 


value> 










<value 


>2</ 


value> 










<value 


>3</ 


value> 










</values> 















fl,a ce Hanniue XSL Lua6/iOH, komto TpaHCCpopMupa to3m AOKyMeHT b c/ieAHna 
TeKCTOB bma: 



example . txt 



1<2<3 



no noApa36npaHe XSL TpaHCCpopMaunnTe npeo6pa3yBaT XML AOKyMeHT b Apyr 
XML AOKyMeHT. 3a p,a npeo6pa3yBaMe XML AOKyMeHT b TeKCT, Tpa6Ba p,a 
yKaxeM b XSL Lua6/iOHa c/ieAHaTa onuna: 



<xsl: output method="text" /> 



Tn yKa3Ba Ha XSL TpaHecpopMaTopa p,a reHepupa M3X0Aa KaTO hi/ict TeKCT 
BMecTO KaTO XML. Cera Bene 3a p,a peiuuM nocTaBeHaTa 3aAana, MO>KeM p,a 
M3no^3BaMe cnep,uv\s\ XSL Lua6/iOH: 



xml2text . xsl 



<?xml version="l. 0" encoding="utf-8 " ?> 

<xsl : stylesheet version="l . 0" 

xmlns : xsl="http : //www. w3 . org/1999/XSL/Transf orm"> 

<xsl: output method="text" /> 

<xsl : template match="/"> 

<xsl : for-each select="//values"> 
<xsl : f or-each select=" . /* "> 
<xsl:if test="position ( ) >1"> 
<xsl : text>< </xsl : text> 
</xsl:if> 

<xsl : value-of select=". " /> 
</xsl : f or-each> 
</xsl : f or-each> 
</xsl : template> 
</xsl : stylesheet> 



C TOBa 3aB-bpujBaMe nper/ieAa Ha cpeACTBaTa 3a pa6oTa c XML b .NET 
Framework. npenoptuBaMe Bm p,a He nponycKafiTe ceKun^Ta c npaKTwuecKM 
ynpa>KHeHMfl, koato me Bm noMorHe p,a npoBepnTe v\ 3aTB"bpAHTe no3HaHMATa 
cm othocho MMn/ieMeHTauwflTa Ha XML TexHO/iornnTe b .NET. 
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ynpawHeHMfl 

1. KaKBO npeACTaB^ABa e3MKbT XML? 3a KaKBO c/iyww? Kora ce M3no/i3Ba? 

2. C"b3flaMTe XML flOKyMeHT students. xml, komto CbAtpwa crpyKTypwpaHO 
onucaHne Ha cryAeHTM. 3a BceKM CTyAeHT Tpa6Ba fla MMa MHCJDopMaunfl 3a 
MMeHaTa My, no/i, po>KfleHa flaTa, aflpec, Te/iec|DOH, email, Kypc, cneun- 
a/iHOcr, c|DaKy^TeTeH HOMep, BY3, ifcaKy/iTeT, no^o>KeHM M3nMTM (MMe Ha 
M3nnT, npenoAaBaTe/i, oueHKa), HeB3e™ M3nMTM, cpeAeH ycnex, AaTa Ha 
npneMaHe bbb BY3 v\ onaKBaHa AaTa Ha 3aB"bpujBaHe (roAMHa v\ Meceu). 

3. KaKBO npeACTaB^ABaT npocrpaHCTBaTa ot MMeHa b XML AOKyMeHTMTe? 3a 
KaKBO cnywaT? Kora ce M3no/i3BaT? 

4. npoMeHeTe cpaM/ia students. xml v\ My Ao6aBeTe npocrpaHCTBO ot MMeHa 

no nOApa36kipaHe "urn: students". 

5. KaKBO npeAcraB/iflBaT XML cxeMMTe? no KaKBO cm npw/ikmaT v\ no KaKBO ce 
pa3/ikmaBaT DTD, XSD v\ XDR cxeMMTe? 

6. C noMOurra Ha VS.NET Cb3AawTe noAXOA^iua XSD cxeMa 3a Ba/ikiAauwfl Ha 
AOKyMeHTa students. xml. PeAaKTupawTe reHepupaHaTa cxeMa, KaTO 
BHMMaTe^HO cbo6pa3MTe bcako no/ie ot onucaHneTO Ha eAMH CTyAeHT ot 
KaKtB Tun Tpa6Ba p,a 6"bAe, p,anv\ Tpa6Ba p,a e 3aA"b/i>KkiTe/iHO v\nv\ no 
M36op m KaKBM ca orpaHM4eHMATa HaA Ba/iwAHMTe My ctomhoctm. 

7. Hpe3 peAaKTopa Ha VS.NET AecJDMHupaMTe XSD cxeMa 3a onucaHne Ha 
My3MKa/ieH KaTa/ior. KaTa/iorvr Tpa6Ba p,a cbAtpwa cbBKynHOcr ot a/i6yMki 
Ha pa3/innHM M3n"b^HMTe^n. 3a BceKM a/i6yM Tpa6Ba p,a ca AecJDMHupaHn: 
HanMeHOBaHne, aBTop, roAMHa Ha M3AaBaHe, npoAyueHTCKa Kbma, ueHa v\ 
cnncbK Ha necHMTe. Bc^Ka neceH Tpa6Ba p,a ce onucBa etc 3ar/iaBkie v\ 
npoAt/iwi/iTe/iHOcr. 

8. C"b3AaMTe npuMepeH XML <\>av\n catalog. xml, OTroBapaiu Ha onucaHaTa 
XSD cxeMa. CBtpxeTe <$>ai/i/ia catalog. xml etc cbOTBeTHaTa My cxeMa v\ 
ro Ba^MAnpaMTe no Hea c noMOurra Ha VS.NET. 

9. HanniueTe nporpaMa, koato c noMOurra Ha DOM napcepa v\ K/iacoBeTe 

XmlDocument M XmlNode M3B/lMHa OT students. xml MMeHaTa Ha BCM4KM 

CTyAeHTM, komto MMaT noHe 2 HeB3eTM M3nnTa. 

10. HanniueTe nporpaMa, koato c noMOiuTa Ha DOM napcepa v\ npe3 
M3no^3BaHe Ha xeuj-Ta6/iMua HaMupa v\ n3B/iwna bcmukm pa3/iwnHn aBTopn 
Ha My3MKa, komto ce cpeiuaT bbb <fcai/i/ia catalog. xml. 3a BceKM aBTop 
Tpa6Ba p,a ce OTnenaTa 6poa Ha a/i6yMMTe My b KaTa/iora. 

11. HanniueTe nporpaMa, koato c noMOurra Ha DOM napcepa Ao6aB*i AaAeH 
M3nnT b cnncbKa c HeB3eTMTe M3nMTM 3a BceKM CTyAeHT ot (fcaw/ia 

students, xml. M3nklT"bT e C CJDMKCMpaHO 3ar/iaBHe "Hob MSnwr" c 

npenoAaBaTe/i "Hob npenoflaBaTeji" m Tpa6Ba p,a ce Ao6aB*i caMO aKO He 
ce cpeiua b cnncbKa ot B3eTMTe v\ b cnncbKa ot HeB3eTMTe M3nMTM 3a 
cryaeHTa. 
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12. HanMiueTe nporpaMa, koato c noMomra Ha DOM napcepa M3TpnBa ot 
cpai/i/ia catalog. xml BCM4KM a/i6yMM, komto CTpyBaT noBene ot 20 /ib. 

13. B TeKCTOB cpaki/i b HAKaKtB npeABapMTe/iHO M3BecreH cpopMaT ca 3anncaHM 
TpnTe MMeHa, aApeca v\ Te/iecpOHa Ha flafleH noBeK. HanMiueTe nporpaMa, 
koato c noMOurra Ha DOM napcepa cb3AaBa hob XML AOKyMeHT, komto 
ctfltpxa Te3M flaHHM b CTpyKTypupaH bma. 

14. HanMiueTe nporpaMa, koato c noMomra Ha napcepa xmiReader M3B/iMna 
BCM4KM 3ar/iaBHfl Ha a/i6yMM ot cpaM/ia catalog. xml. 

15. HanMiueTe nporpaMa, koato c noMOurra Ha napcepa xmiReader M3B/ikma v\ 
OTne^aTBa 3a BceKM cryaeHT ot cpai/i/ia students. xml cnncbK ot MMeHaTa 
Ha BCM4KM npenoAaBaTe^n, npn komto cryaeHTbT e B3e/i ycneujHO HAKaKbB 

M3nMT. 

16. B TeKCTOB cpaki/i b HAKaKbB npeABapMTe/iHO M3BecreH cpopMaT ca 3anncaHM 
TpnTe MMeHa, aApecbT v\ Te/iecpOHtT Ha AaAeH noBeK. HanMiueTe 
nporpaMa, koato c noMOurra Ha K/iaca xmiwriter c"b3AaBa hob XML 
AOKyMeHT, komto cbAtpwa Te3M ashhm b crpyKTypMpaH BMA- 

17. HanMiueTe nporpaMa, koato c noMomra Ha K/iacoBeTe xmiReader m 

XmlWriter npoHMTa CpaM/ia catalog, xml M C"b3AaBa CpaM/ia album, xml, B 

komto 3anMCBa no noAxoAfliu HanMH MMeHaTa Ha bcmukm a/i6yMM m TexHMTe 
aBTopM. 

18. HanMiueTe nporpaMa, koato npeTbpcBa 3aAaAeHa AnpeKTopMfl ot TBtpAMa 
Amck m 3anMCBa b XML cpai/i/i HeMHOTO cbAtpwaHMe 3aeAHO c BCMUKMTe m 
noAAnpeKTopMMTe. M3no/i3BaMTe TaroBeTe <fiie> m <dir> c noAxoA^iuM 
aTpM6yTM. 3a reHepMpaHeTO Ha XML AOKyMeHTa M3no/i3BaMTe K/iaca 

XmlWriter. 

19. HanMiueTe nporpaMa, koato Ba/iMAMpa cpai/i/ia students. xml no 
ctOTBeTHaTa My XSD cxeMa. 

20. HanMiueTe nporpaMa, koato c noMOiuTa Ha DOM MOAe/ia m noAXOA^iUM 
XPath 3aaBKM 3a BceKM CTyAeHT ot AOKyMeHTa students. xml M3B/iMna 
BCM^KMTe My oueHKM m cpeAHMfl My ycnex m npoBep^Ba p,anv\ ycnexvr e 

npaBM^HO M3HMC/ieH. 

21. HanMiueTe nporpaMa, koato c noMomra Ha K/iaca xpathNavigator m 
noAxoA^iUM XPath 3aaBKM M3B/iMna ot rJ>aM/ia catalog. xml ueHMTe Ha 
bcm^km a/i6yMM, M3AaAeHM npeAM 5 v\nv\ noBene toamhm. 

22. HanMiueTe nporpaMa, koato c noMomra Ha XPath 3aaBKM Btpxy DOM 
A^pboto Ha AOKyMeHTa students. xml HaMMpa 3a BceKM CTyAeHT bcmukm 
M3nMTM, komto tom e B3e/i c oueHKa cpeAeH (3) m npoMeHfl oueHKaTa My Ha 

OT/lMHeH (6). 

23.C"b3AaMTe noAXOAfliU XSL wa6/iOH, komto npeo6pa3yBa cpaM/ia 
catalog, xml b XHTML AOKyMeHT, noAXOAfliU 3a pa3r/ie>KAaHe ot 
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CTaHflapTeH ye6 6pay3"bp. HanmueTe nporpaMa, koato npw/iara Lua6/iOHa c 

nOMOLUTa Ha K/iaca XslTransform. 

24.C"b3flaMTe XSL Lua6/iOH, komto npneMa KaTO bxoa flOKyMeHTa 
students. xmi m reinepkipa KaTO pe3y/iTaT flpyr XML AOKyMeHT, cbAtpwam 
caMO MMeHaTa v\ <fcaKy/iTeTHMTe HOMepa Ha bcmukm CTyAeHTM. HanmueTe 
nporpaMa, koato npn/iara Lua6/iOHa c noMOurra Ha K/iaca XslTransform. 

M3no/i3BaHa JiiuepaTypa 

1. Cbqiswah HaKOB, Pa6oTa c XML - http://www.nakov.com/dotnet/lectures/ 
Lecture- 12-Workinq-with-XML-vl.O.ppt 

2. Ctoah MopflaHOB, Pa6oTa c XML - http://www.nakov.com/dotnet/2003/ 
lectures/Workinq-with-XML.doc 

3. MSDN Training, Introduction to XML and the Microsoft® .NET Platform 
(MOC 2500A) 

4. XML in 10 points - http://www.w3.org/XML/1999/XML-in-10-points 

5. MSDN Library, XML Fundamentals: Understanding XML - http://msdn. 
microsoft.com/li bra ry/en-us/dnxml/html/UnderstXML.asp 

6. XML Fundamentals: Understanding XML Namespaces - http://msdn. 
microsoft.com/XML/Understandinq/Fundamentals/defau It .aspx?pu 1 1 =/li bra r 
y/en-us/dnxml/html/xml namespaces .asp 

7. XML Fundamentals: Understanding XML Schema - http://msdn.microsoft. 
com/XM L/Understand inq/Funda mentals/default .aspx?pu II =/li bra ry/en- 
us/dnxml/html/understandxsd.asp 

8. William J. Pardi, "XML in Action", 1999, Microsoft Press, ISBN 0735605629 

9. Erik T. Ray, "Learning XML, 2nd Edition", 2003, O'Reilly, ISBN 
0596004206 

lO.Dino Esposito, "Applied XML Programming for Microsoft .NET", 2003, 
Microsoft Press, ISBN 0735618011 

11. Niel M. Bornstein, ".NET and XML", 2003, O'Reilly, ISBN 0596003978 
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HAMMOHA/1HA AKAflEMIIfl no PA3PAEOTKA HA COOTYEP 



JleKTopiue 



AKafleMMATa 



» CBeTJIMH HaKOB e 

npenoflaBaTe^ no cbBpeMeHHM 
coc(3TyepHM TexHO/iorun b CY 
"Cb. K/lMMeHT OxpuflCKki". 

Tom e aBTop Ha fleceTKM Ha- 
y4HM n TexHMMecKM ny6/iMKa- 

UMM M HflKO/lKO KHMTM, CBtp- 

3aHM c pa3pa6oTKaTa Ha co0Ty- 
ep, 3apafln KoeTO e TbpceH 

/leKTOp M KOHCy/lTaHT. 

CBeT^MH e pa3pa6oTHMK c flt/i- 
roroflkiiueH onuT, pa60TM/i no 
pa3HOo6pa3HM npoeKTM, pea/11/1- 

3kipaHM C pa3^MMHM TeXHO/lOTkll/l 

(.NET, Java, Oracle, PKI m ap.). 

I1pe3 2004 r. no/iynaBa Harpa- 
flaTa A>koh ATaHacoB" ot 

npe3MfleHTa Ha Et/irapi/ia Te- 
oprn ritpBaHOB 3a npuHOca My 

KbM pa3BMTMeTO Ha MHCpopMa- 
UMOHHMTe TeXHO/lOrMM M MH- 
(}50pMai4MOHHOTO O6li(eCTB0. 

» MapTHH KynoB e M3- 

nt/iHHTe/ieH flkipeicrop Ha cpup- 
Ma "KoflATecr", b kohto ptKO- 
BOflu pa3pa6oTKaTa Ha CMCTeMki 
3a ynpaB/ieHne Ha Ka^ecTBOTO 
m aBTOMaTM3aumi Ha cocfrryep- 

HOTO npOM3BOflCTBO. 

MapTMH e onuTeH zieicrop m 

CepTMCflMUMpaH OT MaMKpoco0T 

pa3pa6oT4MK no nporpaMi/ue 
MCSD n MCSD.NET. 

» /JpyrH MHCTpyKTOpM C 

6oraT onuT KaTO npenoflaBaTe- 
/iM m nporpaMMCTM. 



» HauMOHa/iHa aKaAeMim no pa3pa- 
6oTKa Ha cocpTyep (HAPC) e ueHTbp 
3a npo0ecnoHa/iHO o6yHeHi/ie Ha co0- 
TyepHM cneuna/iMCTM. 

» HAPC npoBe>Kfla 3afl"bJi6oHeHi/i Kyp- 
coBe no pa3pa6oTKa Ha co0Tyep m CbB- 
peMeHHM co0TyepHM TexHO/iorun. 

» ripefl/iaraHi/i cneu,i/ia/iHOCTi/i: 
.NET Enterprise Developer 
Java Enterprise Developer 

» KanecTBeHO o6yHeHne c mhoto 
npaKTMHecKM ynpa>KHeHnn 

» 3aB"bpujBaTe caMO 3a 3 Meceua. 

» TapaHTMpaHa pa6oTa c/iefl ycnew- 
ho 3aB"bpujBaHe! 

» npo0ecnoHa/iHa cepTi/i0i/iKau,km! 

» BE3n/lATHO! 

YMMTe 6e3n/iaTHO, rmamaTe c/iefl KaTO 
3aB"bpujMTe m 3anoMHeTe pa6oTa. 

CTMneHflMM OT co0TyepHM 0MPMM. 



http://academy.devbg.org 



r/iaea 13. Pe/iaunoHHn 

6a3li OT A3HHM 11 MS 

SQL Server 



He06X0flMMM 3HaHMfl 



- 5a30BM no3HaHMfl 3a .NET Framework 

- 5a30BM no3HaHMfl 3a e3MKa C# 

- 5a30BM no3HaHMfl no XML TexHO^ornn 

- no3HaHMfl no pe^aunoHHM 6a3M OTAaHHM 

- no3HaHMfl no e3MKa SQL 

ClafllapMOHMe 

Pe/iai4MOHHM 6a3M ot qaHHH 

- MoAe/iM Ha 6a3MTe OTAaHHM 

- Pe^aunoHHM 6a3M OTflaHHM. RDBMS CMCTeMM 

- Ta6/ii/m.n, Bp"b3KM, MHOxecTBeHOCT Ha Bp"b3KMTe, E/R AnarpaMM 

- Pe^aunoHHa cxeMa. HopMa/iM3au.ki*i 

- OrpaHwueHMfl (constraints) 

- MHAeKCM 

- E3MK"bT SQL 

- V\3vnep,v\ (views) 

- CbxpaHeHM npoueAypn b 6a3aTa (stored procedures) 

- Tpurepn (triggers) 

- TpaH3aKUMM M M30^ai4Mfl 

B-bBeneHkie b MS SQL Server 

- KoMnoHeHTM Ha SQL Server 2000 

- nporpaMHM cpeAM h MHcrpyMeHTi/i 3a pa3pa6oTKa 

- BtBeAeHne b T-SQL 

- Data Definition Language (DDL) KOMaHAM 

- Data Manipulation Language (DML) KOMaHAM 

- CteAMHeHMfl Me>KAy Ta6^Mun v\ arpernpaiun cJDyHKunn 

- Database Console Commands (DBCC) KOMaHAM 
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- CbxpaHeHki npoueflypn 

- TpaH3aKUMM b SQL Server 

- ripeHacflHe Ha 6a3a ashhh 

B Ta3M TeMa ... 

B HacToaiuaTa TeMa me pa3r/ieflaMe cucTeMMTe 3a ynpaB/ieHwe Ha pe/iauw- 

OHHM 6a3M OT ASHHH. U\e 06flCHMM CB"bp3aHMTe C TAX nOHflTMfl KaTO Ta6^MUM, 

Bp"b3KM, pe/iauwoHHa cxeMa, HopMa/iki3aun*i, M3r^eflM, orpaHwueHMfl, TpaH3aK- 
\\v\v\, ctxpaHeHM npoueAypn h Tpurepn. IHe ce 3ano3HaeM HaKpaTKO c e3MKa 
SQL, M3no^3BaH 3a MaHwny/iwpaHe Ha pe/iauwoHHki 6a3M OTflaHHM. 

C/iefl BtBeAeHneTO b npo6/ieMaTm<aTa Ha pe/iauwoHHMTe 6a3M ot ashhm me 
HanpaBMM KpaTbK nper/ieA Ha Microsoft SQL Server, ioto TwnwueH npeAcra- 
BMTe/i Ha RDBMS ctpBtpnTe. IHe pa3r/ieAaMe HeroBMTe ochobhm KOMnoHeHTM 
m MHCTpyMeHTM 3a ynpaB/ieHwe. IHe o6"bpHeM BHMMaHne Ha M3no/i3BaHOTO ot 
Hero pa3LunpeHMe Ha e3MKa SQL, HapeneHO T-SQL v\ me HanpaBMM nper/ieA Ha 
ocHOBHMTe DDL, DML v\ DBCC KOMaHflM. IHe pa3r/ieAaMe CbxpaHeHMTe npoue- 
Aypn b SQL Server v\ KaK tom noflfltpxa hakom BaxHM xapaKTepucTMKn Ha 
eAHa pe^aunoHHa 6a3a ot ashhm, KaTO TpaH3aKunn, HMBa Ha M30/iauki*i v\ AP- 
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Pe/iaqiiOHHii 6a3M ot a3hhm 

Ea3a ot flaHHM ce HapMna BC^Ka opraHM3npaHa KO/ieKUMfl ot AaHHM. H^Ma 
3Ha4eHne p,anv\ Ta3M KoneKu,v\n ce cbxpaHABa Ha xapTneH HOCMTe/i v\nv\ b 
naMerra Ha KOMntorbpa - TOBa e 6a3a ot AaHHM. Tnnn4eH npuMep 3a 6a3a ot 
AaHHM e Te/ierJ>OHHkiflT yKa3aTe/i. 

3aAa4MTe 3a o6pa6oTKa Ha AaHHM ca eAHM ot HaM-nonynsipHMTe b KOMniorbp- 
HMTe HayKki m KaTO TaKMBa Te MMaT A"b/ira MCTopna. 3aT0Ba npeAM Aa ce 
3aA"b^6o4MM b pa3Me>KAaHeT0 Ha pe/iai4MOHHMn MOfle/i, HeKa Aa bmamm 
hakom ot npeAiuecTBaiuMTe ro. 

Mofle/iM Ha 6a3MTe ot flaHHM 

HHCJDOpMaUMOHHMTe CMCTeMM pa60TflT C AaHHM, KOMTO OnMCBaT HflKaKBM 06eKTM 

ot pea^HMfl CBAT. 3a Aa ce npeAcraBAT AaHHMTe ot pea/iHMfl cbat b naMerra 
Ha KOMnKDTpnTe, ce M3no/i3BaT MOAe/iM 3a onucaHne Ha AaHHMTe. Te3M MOAe/iM 
3aAaBaT yHMCJDMUMpaHM noAxoAM v\ npaBM/ia, no komto o6eKTMTe ot pea/iHwa 
CBAT ce npeHacflT ioto CTpyKTypn b naMeTTa Ha KOMntorbpa v\nv\ bbb bbhluhm 
cucTeMM 3a ctxpaHeHMe m o6pa6oTKa Ha AaHHM. 

ripouecbT Ha npeHacflHe Ha MHCJDopMauMfl 3a o6eKTM ot pea/iHMfl cbat b 
CTpyKTypM ot CBeTa Ha KOMnKrrpMTe ce HapMna MOfle/inpaHe Ha flaHHHTe. 3a 
ue/iMTe Ha TOBa MOAe/iMpaHe ca pa3pa6oTeHM hako/iko pa3/iMHHM KOHuenuMM 
(MOAe^M) 3a npeACTaBAHe Ha AaHHMTe. BceKM ot tax cm MMa cbom npeAMMCTBa 
m HeAOCTaTtuM m 6m Morb/i Aa ce M3no/i3Ba c pa3/iMneH ycnex npM pa3/iMHHM 
CMTyauMM. HeKa pa3r/ieAaMe HaM-pa3npocTpaHeHMTe MOAe/iM Ha AaHHMTe. 

MepapxMHeH (a^Pbobmach) 

npM MepapxM^HMfl MOAe/i npeACTaBAHeTO Ha AaHHMTe MO>xe Aa ce onMiue c 
noMOurra Ha a^pbo. TyK BceKM e/ieMeHT MMa eAMH poAMTe/i m hako/iko Hac/ieA- 
HMKa. Eamh ot e/ieMeHTMTe Mrpae po/iflTa Ha KopeH b a^pboto - tom MMa caMO 
Hac^eAHMUM m HflMa poAMTe/i. MMeHHO ot Hero 3anonBa TbpceHeTO Ha AaAeHa 
MHCJDopMauMfl. BceKM e/ieMeHT cm MMa HAKaKBa CTpyKTypa - cnMCbK ot aTpM- 
6yTM, komto MoraT Aa MMaT ctomhoctm m/im noAA^pBeTa v\nv\ m ABeTe. npMMep 
3a TaKaBa 6a3a ot AaHHM e Microsoft Active Directory, Windows Registry m/im 
(fcaM/iOBaTa CMCTeMa Ha Windows HanpMMep. 

To3M noAxoA npM opraHM3auMa Ha 6a3MTe ot AaHHM ce e no/i3Ba/i ujmpoko b 
MMHa^OTO, ho Bene HaMMpa no-paAKO npM/ioweHMe b cbBpeMeHHMTe MHCJDopMa- 

UMOHHM CMCTeMM. 
Mpe>KOBM 

MpexoBMflT MOAe/i npeAcraB/iflBa o6o6iueHMe Ha a^pbobmahma, npM KoeTO 
6a3aTa ot AaHHM He ce npeAcraBfl npe3 a^pbo, a c noMOurra Ha opMeHTMpaH 
rpac|D. npM M3rpa>KAaHeTO Ha rpac|Da ce AonycKa m Ha/iMUMeTO Ha umk/im. npM- 
Mep 3a 6a3a ot AaHHM, pa6oTeiua Ha to3m npMHUMn, Moxe Aa 6"bAe MHCJDopMa- 
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UMOHHaTa cucTeMa World Wide Web (WWW) - b Hea MMaMe CTpaHnun c 

MHCpOpMaUMfl M Bp"b3KM Me>KAY TAX. 

Pe/iauHOHeH (Ta6siMHeH) 

Pe^aunoHHMflT MOAe/i Ha 6a3MTe OTAaHHM e pa3pa6crreH ot A-p EArap O. Koa. 
B CBOfl TpyA 03ar/iaBeH "A Relational Model of Data for Large Shared 
Databanks", tom Aecpm-mpa 13 npaBM/ia, komto onpenennT eAHa 6a3a ot 
AaHHM KaTO pe^aunoHHa. MoAe/ivr ce 6a3npa Ha cnep,Hv\je Afl-noBe ot 
MaTeMaTMKaTa - Teopua Ha MHOKecmaTa, npeAMKaTHa ziorwKa ot ntpBM peA h 
pe^aunoHHa a/ire6pa. TepMUHtT pe/iaun*i, komto e nacr ot Teopn^Ta Ha 
MHOxecTBaTa AaBa v\ MMeTO Ha MOAe/ia. 

ripi/i pe/iaukiOHHMfl MOAe/i, AaHHMTe ce cbxpaHABaT b Ta6/ikmw, KaTO e 
B"b3MO>KHO Me>KAy OTAe/iHMTe Ta6^Mun p,a ce 3aAaBaT pe/iaunw (Bp"b3Kn). 
BcflKa Ta6/iwua e cbcraBeHa ot 3anncn, komto npeAcraB/iflBaT peAOBeTe Ha 
Ta6^nuaTa. 3anncnTe ce cbcroaT ot no/ieTa (K/ieTKki ot Ta6/iwuaTa), komto ca 
Haw-Ma/iKOTO KO/iwuecrBO MHCpopMauna, KoeTO Moxe p,a 6"bAe MaHwny/iwpaHO b 
AaAeHa pe/iauwoHHa 6a3a otashhu. 

06eKTHO-pe/iauMOHeH 

3a o6eKTHO-pe^aunoHHMflT MOAe/i Moxe p,a ce mmc/im KaTO 3a xn6pnA Me>KAy 
pe^aunoHHMfl MOAe/i Ha 6a3M ot ashhh m o6eKTHO-opneHTnpaHOTO nporpaMM- 
paHe. KtM pe/iauMOHHMfl MOAe/i ce B"bBe>KAaT hakom ot KOHuenunnTe Ha 
o6eKTHO-opneHTnpaHOTO nporpaMnpaHe. HanpuMep npn to3m MOAe/i ja6nv\- 
UMTe MoraT Aa ce Hac/ieAflBaT 3a Ao6aB*iHe Ha Aont/iHMTe/iHw no/ieTa. 

CncTeMM 3a ynpaB/iemie Ha Bfl 

CucTeMa 3a ynpaB/ieHwe Ha pe/iauwoHHa 6a3a ot ashhh (Relational Database 
Management System - RDBMS) ce Hapn^a cocpTyep, komto ocurypaBa: 

- c"b3AaBaHe, npoM^Ha v\ M3TpnBaHe Ha Ta6/ikiui/i v\ Bp"b3KM Me>KAy tax 

- Ao6aBAHe, npoMAHa, M3TpnBaHe, TbpceHe v\ w3B/innaHe Ha ashhh ot 
Ta6^MUMTe 

- noAAP"b>KKa Ha e3MKa SQL (e3MKbT SQL me 6"bAe npeACTaBeH no-KbCHO b 
HacToaiuaTa TeMa) 

- ynpaB/ieHwe Ha TpaH3aKunnTe. TpaH3aKunnTe ca rpyna ot npoMeHM no 
6a3aTa OTAaHHM, komto v\3\\s\j\o ce M3n"b/iH*iBaT v\nv\ v\3\\s\no ce OTKa3BaT. 
YnpaB^eHneTO Ha TpaH3aKunnTe He e 3aA"b/i>KMTe/ieH e/ieMeHT Ha CYBfl, 
ho ce npeA-nara KaTO CTaHAapTHa bbsmokhoct ot cbBpeMeHHMTe 
cucTeMM. rio-ro^flMO BHMMaHne Ha TpaH3aKUMMTe me o6"bpHeM no- 
HaTaTbK b HacToaiuaTa TeMa. 

no-pa3npocTpaHeHM RDBMS d>pBi>pM 

Mhoto necro RDBMS cucTeMMTe ce HapwuaT oiue "ctpBtpn 3a ynpaB/ieHwe Ha 
6a3M OTAaHHM (CYBfl)" v\nv\ npocTO "Database cbpB"bpw". rio-M3BecTHM TaKMBa 
RDBMS ctpB-bpn ca: 
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Microsoft SQL Server ( http://www.microsoft.com/sql/default.mspx ). 
XapaKTepHO 3a Hero e /lecinaTa aflMMHucTpauna, noflo6HO Ha ocraHa/iMTe 
ctpBtpn Ha Microsoft, Ao6pa npoM3BOAMTe/iHOcr, BucoKa CKa/iMpyeMOcr 
m BucoKa HaAe>KAHOCT (b noc^eAHMTe Bepcun). CtpBtptT noAAtpwa 

BCMUKM Ba>KHM XapaKTepMCTMKM Ha CbBpeMeHHMTe RDBMS CMCTeMM. 3a 

cb>Ka/ieHi/ie Microsoft SQL Server pa6oTM caMO noA onepaunoHHaTa 
cucTeMa Windows. Tom e KOMepcwa/ieH npoAyKT v\ e npeAHa3HaneH uav\- 
Bene 3a KopnopaTMBHM K/iMeHTM. ripn Ma/iKM npoeKTM MO>xe p,a ce 
M3no/i3Ba HeroBaTa 6e3n/iaTHa orpaHMneHa Bepcua (MS SQL Server 
Desktop Engine). 

Oracle Database ( http://www.oracle.com/database/index.html ). ToBa 
e eAMH ot /lMAepwTe npn RDBMS cucTeMMTe, 3a komto e xapaKTepHa 
M3K^K)4MTe^H0 BucoKa HaAe>KAHOCT, cnoco6HOCT 3a pa6oTa c ro/iflM 6poki 
noTpe6nTe^n npn orpoMHO HaTOBapBaHe, b"B3mo>khoct 3a ynpaB/ieHMe Ha 
orpoMHM o6eMM ashhh m BepcuM KaKTO 3a Windows TaKa v\ 3a Linux v\ 
Apyrn OC. npeAcraB/iflBa KOMepcMa/ieH npoAyKT, komto o6ane MO>xe p,a 
ce M3Ter^n 6e3n/iaTHO ot cawTa Ha Oracle 3a yne6Hki ue/iM. 

IBM DB2 ( http://www-306.ibm.com/software/data/db2/ ). KaTO BOAeiu 
RDBMS ctpBtp, OTroBapaiu Ha Hy>KAMTe Ha ro/ieMMTe KopnopaTMBHH 
K/iweHTki, tom e HaAe>KAeH, cnoco6eH e p,a noeMa orpoMHO HaTOBapBaHe 
m ce CKa/iMpa Ao6pe npn to/iam 6poi/i K/iMeHTM. KoMepcMa/ieH npoAyKT. 
MMa Bt3M0>KH0CT 3a pa6oTa Btpxy pa3/iwnHi/i n^aTCJDopMM. 

PostreSQL ( http://www.postqresql.org/ ). Eamh ot HaM-cepno3HMTe 
RDBMS ctpBtpn c OTBopeH koa, komto npnTexaBa BucoKa HaAe>KAHOCT. 
Ba3npaH e Ha koa, komto ntpBOHana/iHO e pa3pa6oTeH ot University of 
California b AenapTaMeHTa no KOMniOTbpHM HayKM - Berkeley, no apxn- 
TeKTypa v\ opraHM3aunfl mhoto npM/iMna Ha Oracle. noAAtpwa bcmukm 
no-Ba>KHM xapaKTepucTMKM Ha RDBMS ctpBtpnTe (ctxpaHeHM npoue- 

AypM, TpaH3aKUMM v\ AP-)- 

MySQL ( http://www.mysql.com/ ). To3M CbpB-bp MMa cnaBaTa Ha mhoto 
6"bp3 m zieceH 3a M3no/i3BaHe. Tom e pa3pa6oTeH KaTO npoeKT c OTBopeH 
koa n eBO^Kiupa nocreneHHO ot npocTa CMcreMa 3a cbxpaHeHi/ie Ha 
AaHHM K"bM cepno3eH RDBMS CbpBtp. B nocneAHMTe cm Bepcun noA- 
Atpxa TpaH3aKUMM m cbxpaHeHki npoueAypn. 3apaAM HeAOcraTbUHaTa 
cm HaAe>KAHOCT m npo6/ieMMTe npn bmcoko HaTOBapBaHe MySQL ce M3- 
no/i3Ba pyiAKO 3a ro/ieMM v\ kpmtmuhm 3a 6n3Heca npoeKTM. XapaKTepHM 
3a Hero ca Bepcun KaKTO 3a Windows, TaKa v\ 3a Linux, komto MoraT p,a 
ce no/i3BaT 6e3n/iaTHO. Mhoto necro ce K0M6nHnpa c e3MKa PHP npn 
cb3AaBaHeT0 Ha ahh3mmhhm ye6 caMTOBe. 

Borland Interbase ( http://www.borland.com/interbase ). Mhoto /ieK 
RDBMS cbpBtp, npnTe>KaBaiu bcmukm KanecrBa Ha CbBpeMeHHMTe 
RDBMS CMCTeMM (ctxpaHeHM npoueAypM, TpaH3aKUMM m t.h.). CtpBtptT 
pa6oTM KaKTO noA Windows, TaKa m noA Linux. CbmecrByBa 6e3n/iaTHa 
HeroBa BepcMfl - Firebird ( http://firebird.sourceforqe.net/ ) koato e c 
OTBopeH koa. 
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rio-HaTarbK b HacToaiuaTa TeMa me pa3r/ieflaMe b p,ejav\nv\ ocHOBHMTe xapaK- 
TepucTMKM Ha pe^aunoHHMTe 6a3M ot flaHHM m pea^M3aunflTa mm b Microsoft 
SQL Server. CnnpaMe ce Ha SQL Server, a He Ha hakom ot flpyrnTe CbpBtpw, 
3aiuoTO npn M3rpa>KAaHe Ha peiueHMfl, 6a3npaHM Ha .NET n/iaTCpopMaTa, SQL 
Server ce no/i3Ba Haw-MacoBO. 

Ta6/iMMM 

Ta6/iwuMTe npeAcraB/iflBaT cbBKyrmocT ot ctomhoctm, noApeAeHki b peAOBe v\ 
ko/iohm. rio-AO/iy e noKa3aHa npuMepHaTa Ta6/ikiua persons, koato cbAtpwa 
MHCpopMaunfl 3a c/iywwTe/iki bbb cpupMn: 



id 


name 


family 


employer 


1 


CBeT/lMH 


HaKOB 


5APC 


2 


BpaHMMnp 


THDpOB 


BSH 


3 


MapTMH 


Ky/iOB 


CodeAttest 



3a BCflKa labnvwxa e xapaKTepHO, ne HeMHMTe peAOBe MMaT eAHaKBa 
CTpyKTypa, T.e. BceKM ABa peAa ot Hea MMaT eAHM v\ cbu\v\ no/ieTa (ko/iohm). 
Ako npn npoeKTupaHe Ha Ta6/ikiunTe, ce no/iyni/i cuTyauna b koato ce Ha/iara 
AaAeHM 3anncn ot eAHa v\ cbu\a Ta6/iwua p,a MMaT pa3/iwnHa CTpyKTypa, TOBa 
03Ha4aBa, ne noAxoAtT npn npoeKTupaHeTO e rpeiueH v\ Tpa6Ba p,a ce 
npoMeHM. 

Ko/iOHMTe b eAHa Ta6/iwua MMaT MMe, KoeTO Tpa6Ba p,a 6"bAe yHmo/iHO b 
paMKMTe Ha Ta6/iwuaTa v\ Tun, komto onpeAe/i*i BMAa Ha cbAtpxaHMTe ashhh. 
Pa3^M4HMTe CYBfl noAA^pxaT pa3/ikmeH Ha6op ot TunoBe, ho HaM-necro 
cpeiuaHMTe KaTO nwcno, CMMBO/ieH hm3 v\ p,aja ce noAA^pxaT CTaHAapTHO ot 
bcm4km CYBfl. Ako AaAeH Tun He ce noAA^pxa, to tom Moxe p,a 6"bAe 
MMMTupaH npe3 Apyr - HanpuMep 6y/ieBM*iT Tun Moxe p,a ce npeAcraBki npe3 
cmmbo/i v\nv\ nwcno, npw KoeTO 1 03HanaBa MCTMHa, a - /ltwa. 



CxeMa Ha Ta6/iMMa 

CxeMa Ha Ta6/iwua e HapeAeHa nocneAOBaTe/iHOcr ot onucaHna Ha ko/iohm 
(MMe m Tun). HanpuMep Ta6/iwuaTa persons ot ropHna npuMep vw\a cnep,uaja 
cxeMa: 



PERSONS ( 
id: ywcjio, 
name: CMMBOJieH HM3, 
family: CMMBOJieH HH3, 
employer: CMMBOJieH HM3 
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ni>pBimeH k/hom 

ri"bpBM4HMflT k/ikdh (primary key) e KO/ioina ot Ta6/ikiuaTa, koato yHmo/iHO 
MAeHTnr|)MUMpa RaRen HenH pep,. Bcmukm ctomhoctm b KonoHaTa, OT6e/i*i3aHa 
ioto TaKtB k/ikdh, ca yHMKa^HM. 3aT0Ba ABa 3annca (peAa) ca pa3/ikmHki 
ToraBa, KoraTO ca pa3/innHw v\ ntpBu^HMTe mm K/iionoBe. 3a npuMepHaTa Ta6- 
i\v\u,a persons ntpBwueH k/ikdh e KonoHaTa id. Ta MAeHTmfcMuwpa yHmo/iHO 
BceKM eAMH ot peAOBeTe b Ta6/ikiuaTa. 

BtnpeKM, ne o6mkhob6ho ntpBu^HMflT k/ihdh ce cbCTOM ot eAHa KO/iOHa, TOBa 
cbBceM He e 3aA"b/i>KkiTe/iH0. Tom MO>xe p,a e cbBKynHOCT ot hako/iko ko/iohm. 

BlsHLUeH KSltOH 

BtHiueH k/iioh (foreign key) ce Hapwua Konne Ha ntpBwueH k/iioh Ha AaAeHa 
Ta6/iwua, KoeTO e BK/iioneHO b AaHHMTe Ha Apyra Ta6/ikiua. ripuMep 3a BtHiueH 
k/iioh e noneTO country_id ot Ta6/ikiuaTa town noKa3aHa no-AO/iy. 




BpiD3KM (pe/iaMMM) 

Bp"b3Ka Me>KAy ABe Ta6/ikiun cbiuecTByBa, aKO Moxe no HflKaicbB HanwH p,a ce 
cbnocraBAT 3anncn ot eAHa Ta6/ikiua etc 3anncn ot Apyra Ta6/iwua. Bp"b3KMTe 
ce 6a3npaT Ha B3awM00TH0iueHMflTa primary key/ foreign key. Bbhwhha k/ikdh 
b eAHa Ta6/ikiua (foreign key) e HOMep Ha 3annc (primary key) b Apyra 
Ta6/ii/iua. B ropHaTa AnarpaMa Ha ja6nv\u,v\je, noneTO country_id ot Ta6/iw- 
uaTa town e BtHiueH k/ikdh, komto cohm kbm ntpBu^HMa k/ikdh Ha 3annc ot 
Ta6^nuaTa country. TaKa ABeTe Ta6/ikiuw town m country ca o6B-bp3aHM 
noMe>KAy cm c pe/iai4Mfi. 

Eaho ot Ba>KHMTe CBOMCTBa Ha pe/iauwMTe, e ne Te cnecraBaT noBTap^HeTO Ha 
MHCJDopMaunfl. B ropHMfl npuMep MMeTO Ha A^pxaBaTa He ce noBTapa 3a BceKM 
rpaA, KaTO no to3m HanwH e M36erHaTO HeHy>KHOTO Ay6/iwpaHe Ha mhc|dop- 
Maunfl. 
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MHOMeCTBeHOCT Ha BpiD3KMTe 

Bp"b3KMTe npnTexaBaT TaKa HapeneHaTa MHO>KecTBeHOCT - th noi<a3Ba KaK 
3anncnTe Mexay RBe ja6nv\u,v\, o6xBaHa™ bbb Bp"b3Ka, ce OTHac*iT eAMH kbm 
Apyr. C Apyrn AyMM Tfl noKa3Ba 3a AaAeH 3annc ot eAHa Ta6/iwua, ko/iko 
3annca cbOTBeTcmaT b Apyra Ta6/iwua. 

Bpi>3Ka lxl 

ripn Ta3M Bp"b3Ka Ha eAMH 3annc ot ntpBaTa Ta6/iwua cbOTBeTCTBa touho ep,v\H 
3annc ot BTopaTa Ta6/iwua. ripuMep 3a TaKOBa ctOTBeTCTBue e AtpxaBa - 
cro/iMua. BcflKa AtpxaBa MMa eAHa cro/iwua v\ BC^Ka cro/iwua npuHaA/iexn Ha 
eAHa AtpxaBa: 





COUNTRY 






CAPITAL 


id 


name 


capitaljd 




id 


name 


1 


EbJirapi/m 


A 


s. * 


Cocpi/m 


1 




■*■ 1 


2 


Opai-mi/m 






napn>K 


2 




"*2 


3 


l/lcnam/m 


3 




^3 


Maflpufl 


4 


repiN/iai-ii/m 


4 




"4 


BepriMH 


5 


Pycua 


5 




^5 


MocKBa 



Bp"b3KMTe ot Tun 1 KtM 1 ce M3no^3BaT p^ako, b oco6eHM c/iynaw, M He 
HaMnpaT ujupoKO npw/ioxeHi/ie. 

Bpi>3Ka 1 x MHoro (mjim mhoto x 1) 

npi/i Ta3M Bp"b3Ka eAMH 3annc ot ntpBaTa Ta6/iwua CbOTBeTCTBa Ha mhoto 
3anncn ot BTopaTa Ta6/iwua. ripuMep 3a TaKOBa cbOTBeTCTBwe e rpaA - 
AtpxaBa. BceKM rpaA npuHaA/iexn Ha eAHa AtpxaBa v\ BC^Ka AtpxaBa MMa 
mhoto rpaAOBe: 

TOWN 



id 


name 


country_id 




COUNTRY 


1 


CoCpMfl 


1 




id 


name 


2 


rijlOBflMB 


1 




* 1 


Bbnrapufl 


3 


MtOHxeH 




2 




-2 


repiviaHMfl 


4 


BepriMH 


2 


*3 


Pycufl 


5 


MocKBa 


3 









Bp"b3KMTe ot Tkin 1 KtM mhoto ce M3no/i3BaT nocroflHHO npn MOAe/iwpaHe Ha 
B3anMOOTHOiueHMfl ot pea/iHM*i CBAT, icbAeTO ce cpeiuaT HenpeicbCHaTO. 
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Bpi>3Ka mhoto x mhoto 

ripn Ta3M Bp"b3Ka Ha eAMH 3annc ot ntpBaTa Ta6/iwua cbOTBeTCTBaT mhoto 
3anncn ot BTopaTa Ta6/iwua v\ o6paTHO. ripuMep 3a TaKOBa cbOTBeTCTBkie e 
crvfleHT - yne6Ha Ancukin/iMHa. BceKM cryaeHT M3ynaBa mhoto yne6Hki 
Ancunn^MHM m BCAKa yne6Ha Ancukin/iMHa e M3ynaBaHa ot mhoto CTyaeHTki. 

Bp"b3KMTe OT TMn MHOTO K"bM MHOTO Ce pea/lM3MpaT 4pe3 B"bBe>KAaHeTO Ha 

TpeTa Me>KAMHHa Ta6/iwua. Ta cbAtpwa caMO p,se no/ieTa, komto ce cJDopMnpaT 

OT n"bpBM4HMTe K/lK)HOBe Ha ABeTe Ta6^MUM, KOMTO y^aCTBaT B"bB Bp"b3KaTa. 

TaKa nooTAe^HO bcako ot no/ieTaTa Ha CB"bp3BaiuaTa Ta6/iwua e v\ HenH 
BtHiueH k/ikdh, AOKaTO 3aeAH0 Te o6pa3yBaT c/ioweH ntpBkmeH k/ikju. Bcmuko 
TOBa ce n^HDCTpupa ot AaAeHaTa no-AO/iy AnarpaMa: 



STUDENT 



STUDENT COURSE 



id 


name 


1 


newo $ 


2 


MuHKa 


3 


roLuo t 


4 


fleHKa-*- 



student id 



1 



course id 



1 



COURSE 



id 


name 


"*1 


.NET 


: |2 


Java 


■*3 


PHP 



Ot AnarpaMaTa ziecHO ce BM>KAa, HanpuMep, ne cryaeHTbT rieiuo e 3anncaH b 
KypcoBeTe .NET v\ Java, a b Kypca Java ca 3anncaHM cryqeHTUTe rieiuo, Toujo 
m rieHKa. 



Pe/iaujMOHHa cxeMa 

Pe^aunoHHa cxeMa Ha Bfl HapwuaMe cbBKynHOcrra ot cxeMMTe Ha bcmukm 
Ta6^Mun m Bp"b3KMTe Me>KAy Ta6^nuMTe. Tfl onucBa CTpyKTypaTa Ha Efl, ho He 
ctAtpxa ashhh, a caMO MeTaAaHHM. MeTaAaHHMTe ca TaicbB Tun ashhm, komto 
onucBa Apyrn ashhm - HanpuMep MeTaAaHHMTe 3a eAHa Ta6/iwua cbAtpwaT 
MMeHaTa v\ TunoBeTe Ha KO/iOHWTe v\ AP- HeMHM xapaKTepucTMKn. 

E/R AuarpaMM 

Pe^aunoHHMTe cxeMM ce M3o6pa3flBaT rparJ>i/mHO, npe3 Entity/Relationship 
AnarpaMM (AnarpaMM "cbmHOCT-Bp"b3Ka") h/im KaKTO no-necro ce OT6e/i*i3BaT - 
E/R AnarpaMM. ripuMep 3a TaKaBa AnarpaMa, cb3AaAeHa npe3 SQL Server 
Enterprise Manager, e AaAeHa no-AO/iy: 
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CONTINENT 




9 


id 
name 




1 








PERSON 


COUNTRY 




9 


id 

first_nanne 
last_name 
addressjd 


9 


id 

name 
country Jd 


1 








TOWN 




ADDRESS 


9 


id 

name 
country Jd 


9 


id 




address, 
townjd 


.text 



Eto oiue eAMH npuMep. C/ieABamaTa E/R AnarpaMa e cb3AafleHa npe3 kiHcrpy- 
MeHTa PLATINUM ERwin: 



T HYPERONYM 



T HOMONYM 




ID: AutoNumber 




T ANTONYM CHAIN 



FIRST_WORD_ID: Long Integer 
SECOND_WORD_ID: Long I 



T HYPONYM 



ID: AutoNumber 



HYPONYM_CHAIN_ID: Long Integer 
WORDJD: Long Integer 



T SYNONYM 



ID: AutoNumber 



FIRST_WORD_ID: Long Integer 
SECOND_WORD_ID: Long Integer | 
IS ABSOLUTE: Yes/No 



T WORD 



4 4 




T ANTONYM 



ID: AutoNumber 



LANG_CODE: Text(2) 
WORD: Text(150) 
MOREJNFO: Text(250) 




■•efe 



■-H- 



ID: AutoNumber 



ANTONYM_CHAIN_ID: Long Integer 
WORDJD: Long Integer 
COMMENT: Text(50) 
ORDER_NO: Integer 



TM WORD MEANING 



ID: AutoNumbe 



MEANINGJD: Long Integer 
WORDJD: Long Integer 




T LANG 



■t- 




TM WORD TRANSLATION 



ID: AutoNumber 



l k-Jfi. WORDJD: Long Integer 

'— CH TRANSLATION_WORDJD: Long Integer I 
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Bp"b3KMTe Me>Kfly Ta6/iMu.MTe Ha noKa3aHaTa no-rope fluarpaMa ca M3o6pa3eHM 
npe3 /imhmm, npn komto ce M3no^3BaT cneuna^HM 03HaneHMfl 3a TOBa KaK ce 
OTHacsiT 3anncnTe Ha eAHaTa Ta6/iMu.a kbm 3anncnTe Ha APyraTa Ta6/iMu.a. 
npuMepHa TaKaBa Bp"b3Ka e noKa3aHa Ha KapTi/iHKaTa no-AO/iy: 

-H— CK 

B c/iynayi Bp"b3KaTa noKa3Ba, ne eAMH 3annc ot Ta6/iMu.aTa b /lflBaTa nacr Ha 
Bp"b3KaTa (3aAaBa ce ot ntpBaTa BepTMKa/iHa nepTa), cbOTBeTCTBa Ha mhoto 
3anncn ot Ta6/iMu.aTa b A^CHaTa nacr Ha Bpt3KaTa (3aAaBa ce ot TpnTe nepTM 
b AecHMfl Kpaw). Ha/iMUMeTO Ha 3annc b zisiBaTa Ta6/iMu.a e 3aA"b/i>KMTe/iHO 
(onpeAe/ieHO ot BTopaTa BepTMKa/iHa nepTa), AOKaTO Ha/iMUMeTO Ha 3anncnTe 
b A^CHaTa Ta6/iMu.a He e 3aA"b/i>KMTe/iHO (onpeAe/isi ce ot KptrneTo). 

Ako TpnTe 4epTM ot A^CHaTa crpaHa 6axa 3aMeHeHM c eAHa BepTi/iKa/iHa, to 
Bpt3KaTa meuje p,a 6"bAe ot Tun eAHO kbm eAHO. 06paTHOTO cbiuo e bapho - 
3aMAHaTa Ha ntpBaTa BepTMKa/iHa nepTa c Tpn noAo6HM Ha Te3M ot a^cho 
noKa3Ba Bp"b3Ka OTTun mhoto kbm mhoto. 

MHCTpyMeHTM 3a E/R flM3aMH 

E/R AnarpaMMTe ce cb3AaBaT BM3ya/iHO, npe3 MHCTpyMeHTM 3a MOAe/iwpaHe Ha 
AaHHM. Hakom ot HaM-necro M3no^3BaHMTe TaKMBa MHCTpyMeHTM ca: 

- Microsoft Visio ( http://office.microsoft.com/visio/ ). OcBeH 3a AH3awH 
Ha E/R AnarpaMM, MO>xe p,a ce M3no/i3Ba 3a cb3AaBaHe Ha AnarpaMM Ha 
K/iacoBe, 6/iokobi/i AnarpaMM v\ AP- ripn i/i3no/i3BaHeTO My KaTO cpeACTBO 
3a MOAe/iwpaHe CTpyKTypaTa Ha 6a3a ot AaHHM MMa bbsmokhoct 3a 
aBTOMaTM^HO reHepMpaHe Ha SQL CKpunT, cb3AaBam pe/iauwoHHaTa 
cxeMa. flpyra HeroBa xapaKTepucTMKa e t. Hap. Reverse Engineering. 
ToBa npeACTaB^ABa Bt3M0>KH0CTTa p,a ce cb3AaAe AnarpaMa Ha 6a3aTa 
ot ashhh cneA M3B^M4aHe Ha HeMHaTa pe/iau.MOHHa cxeMa. 

- Oracle Designer ( http://www.oracle.com/technoloqy/products/ 
designer/ ) e cneu.i/ia/iki3kipaH MHcrpyMeHT 3a MOAe/iwpaHe Ha MHCJDopMa- 
Umohhm cucTeMM Ha 6a3aTa Ha ctpBtpa Oracle v\ CB"bp3aHMTe c Hero 
TexHO/iornn. B nacmocT noAA^pxa npoeKTupaHe Ha E/R AnarpaMM, 
reHepupaHe Ha cxeMM v\ Reverse Engineering. 

- Computer Associates Erwin ( http://www3.ca.com/Solutions/ 
Prod uct.asp?ID = 260 ) e eAMH ot Hai/i-CM/iHMTe MHcrpyMeHTM 3a p,v\3av\u 
Ha E/R AnarpaMM. Tom pa6oTM c mhoto pa3/iM4HM BMAOBe pe/iau.MOHHM 
6a3M ot AaHHM, npeA/iara b"B3mo>khoct 3a aBTOMaTMUHO reHepMpaHe Ha 
SQL CKpMnT, KaKTO m B"b3M0>KH0CTTa 3a Reverse Engineering. 

- SQL Server Enterprise Manager ( http://www.microsoft.com/sql/ ). 
npeAcraB/iflBa craHAapTeH aAMMHMCTpaTMBeH MHCTpyMeHT, komto ce 
AOcraBsi KaTO nacr ot Microsoft SQL Server. EAHa ot B"b3M0>KH0CTMTe, 
komto to3m npoAyKT npeA-nara, e AH3aMH Ha E/R AnarpaMM. EcTecTBeHO, 
ct3AaAeHMTe AnarpaMM MoraT Aa ce M3no/i3BaT caMO c MS SQL Server. 
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IBM Rational Rose Data Modeler ( http://www-306.ibm.com/ 

softwa re/a wdtools/developer/data modeler/ ). Rational Rose npeflcraB- 
/i*iBa orpoMeH naKeT ot MHCTpyMeHTM 3a MOfle/iMpaHe Ha cocpTyepHM 
cucTeMM no MOfle/ia "Rational Unified Process". Rational Rose Data 
Modeler npefl/iara cpeflCTBa 3a MOfle/iwpaHe Ha 6a3M ot flaHHM. 
rioAA'bpwa E/R AnarpaMM, reHepupaHe Ha SQL CKpunTOBe v\ Reverse 
Engineering. 

theKompany Data Architect ( http://www.thekompany.com/products/ 
dataarchitect/ ) e kmcrpyMeHT 3a MOfle/iMpaHe Ha E/R fluarpaMM, komto 
MMa Bepcun 3a Windows, Linux, Mac OS X. Pa6oTM c pa3/iM4HM RDBMS 
ctpBtpn. 

fabForce DBDesigner ( http://www.fabforce.net/dbdesiqner4/ ) e GNU 
GPL npoeKT c OTBopeH koa 3a Windows v\ Linux. no3BO/iHBa MOfle/iMpaHe 
Ha flaHHM npe3 E/R fluarpaMM v\ noflfl"bp>Ka pa3/iMHHM RDBMS ctpBtpn, 
KaTO cneuna^HO e onTMMH3npaH 3a pa6oTa c MySQL. 



HopMa/iM3ai4nq 

HopMa^M3aunfl ce HapMna npouecbT Ha npnBe>KflaHe CTpyKTypaTa Ha eflHa 
6a3a ot flaHHM b ctOTBeTCTBue c npaBM/iaTa 3a HopMa/iM3au.MH. npn^MHaTa, 
nopaflu koato Tpa6Ba fla M3BtpujBaMe HopMa/iM3au.M*i Ha HaiuaTa 6a3a ot 
flaHHM, e cbfl"bp>KaHi/ieTO Ha MHoroKpaTHO noBTapaiun ce flaHHM b Ta6/iMu.MTe. 
B Ta3M TeMa me pa3r/ieflaMe 4 ot npaBM/iaTa 3a HopMa/iM3au.MH v\ KaK Te 
noflo6paBaT pe/iau.MOHHaTa cxeMa Ha HaiuaTa 6a3a ot flaHHM. rio-flo/iy e 
flafleHa Ta6/iMu.a, koato cbfltpwa MHO>KecTBO noBTapaiun ce flaHHM v\ He 
OTroBapa Ha npaBM/iaTa 3a HopMa/iM3au.M5i: 



npoflyKT 


npOM3BOflMTe/1 


MeHa 


KaTeropun 


Mara3MH 


rpan 


Kuce/io 

M/lflKO 


M/ieKMC OOfl 


0.67 


xpaHMTe^HM 

CTOKM 


cynepMapKeT 
"MeHTe" 


CoCpMfl 


xnn6 
"flo6py>Kfla" 


OypHa 
"nyweKa" 


0.55 


XpaHMTe/lHM 
CTOKM 


cynepMapKeT 
"MeHTe" 


COCpMfl 


6npa 
"3aropKa" 


3aropKa Afl 


0.58 


6e3a/iKOx. 
HannTKM 


naBM/ikiOH "24 
4aca" 


BapHa 


6npa 
"Tuborg" 


LLIyMeHCKO nuBO 


0.67 


6e3a/iKOx. 
HannTKM 


naBM^MOH "24 
4aca" 


BapHa 



1-Ba HopMa/iHa cpopMa 

EflHa pe/iau.kiOHHa 6a3a ot flaHHM MO>xe fla ce CMHTa, ne e b ntpBa HopMa/iHa 
cpopMa, KoraTO ca M3n"b/iHeHM c/ieflHMTe M3MCKBaHMfl: 

- flaHHMTe MMaTTa6^M4eH bma 

- no/ieTaTa b peflOBeTe ca c aTOMapHM (Hefle/iMMM) ctomhoctm, T.e. bchko 
no/ie cbfl"bp>Ka caMO eflHa ctomhoct, a He cnncbK ot ctomhoctm 
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- HflMa noBTopeHne Ha flaHHM b paMKkue Ha eflMH pefl 

- Aer|)MHMpaH e ntpBwueH k/ikdh 3a BCHKa Ta6/iwu.a 

flaAeHaTa no-flo/iy Ta6/ii/iu.a OTroBapa Ha KpnTepnnTe 3a ntpBa HopMa/iHa 
r|)opMa. flaHHMTe ca oc|3opMeHM b Ta6/ii/meH bma, MMa AecJDMHupaH ntpBwueH 
k/ikdh (ISBN), KO^OHMTe ca c Hefle/ikiMki ctomhoctm m HflMa noBTopeHne Ha 
AaHHMTe b paMKMTe Ha ep,v\u pep,. 



KHMra 


ISBN (PK) 


aBTop 


aBTop_email 


.NET Framework 


3847028437 


Eaw Knpo 


bai-kiro@abv.bq 


Beginning SQL 


7234534450 


flflflO Mpa3 


dedo@mraz.orq 



B ropHMfl npuMep 6m 6m/io rpeiuHO fla ce o6eflHHHT KO/iOHi/iTe "KHMra" v\ 
"ISBN", 3aiuoTO TaKa me ce Hapyiun npaBki/iOTO bcako no/ie fla cbfltpwa 

Hefle^MMM CTOMHOCTM. 

2-pa HopMa/iHa cpopria 

EAHa Ta6/ii/iu.a e bbb BTopa HopMa/iHa cpopMa, KoraTO th ce HaMupa b ntpBa 
HopMa^Ha cpopMa v\ bcako HeMHO no/ie 3aBncn ot bcm^km nacm Ha ntpBkinHMH 

K/1KDH 3a CbOTBeTHI/lfl pefl (aKO TOM Ce CbCTOM OT HflKO/IKO ko/iohm). 

flafleHaTa no-flo/iy npuMepHa Ta6/ikiu.a He OTroBapa Ha M3MCKBaHMflTa 3a BTopa 
HopMa^Ha cpopMa, 3aiuoTO KO/iOHaTa "ueHa" 3aBncn eflMHCTBeHO ot KO/iOHaTa 
"KHura", koato e nacr ot ntpBkinHkifl k/ikdh (komto b c/iynasi ce cbcroi/i ot 
KO/iOHkiTe "KHura" v\ "aBTop"). CbmoTO ce OTHaca v\ 3a KO/iOHaTa 
"aBTop_email", koato 3aBncn eflMHCTBeHO ot KO/iOHaTa "aBTop". 



KHMra (PK) 


aBTop (PK) 


LteHa 


aBTop_email 


.NET Framework 


Eaw Knpo 


27.25 


bai-kiro@abv.bq 


Beginning SQL 


flflflo Mpa3 


19.95 


dedo@mraz.orq 


Introduction to Delphi 


Baw Knpo 


20.56 


bai-kiro@abv.bq 



3a fla ce npuBefle Ta6/inuaTa bbb BTopa HopMa/iHa cpopMa, me Tpa6Ba fla ce 
pa36ne Ha Tpn OT,qe/iHki Ta6/ikiu.i/i, komto MMaT cneflHaTa CTpyKTypa: 



KHMra (PK) 


aBTop (PK) 


.NET Framework 


Eaw Ki/ipo 


Beginning SQL 


flflflo Mpa3 


Introduction to Delphi 


Eaw Kkipo 
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KHfira (PK) 


Me Ha 


.NET Framework 


27.25 


Beginning SQL 


19.95 


Introduction to Delphi 


20.56 



aBTop (PK) 


aBTop_email 


Eaw Knpo 


bai-kiro@abv.bq 


fl,9\RO Mpa3 


dedo@mraz.orq 



3-Ta HopMa/iHa cpopMa 

EAHa Ta6/inua e b TpeTa HopMa/ma cpopMa, aKO ta ce HaMupa bbb BTopa 
HopMa/iHa cpopMa v\ BCMUKi/iTe v\ no/ieTa, komto He ca ntpBkinHM v\nv\ bbhiuhm 
K/iionoBe, ca B3anMHO He3aBMCMMM. C Apyrn flyMM, HeMHMTe no/ieTa 3aBMCAT 

CaMO OT n"bpBM4HMfl K/1KDH. 

Eto eAMH npuMep 3a Ta6/ikiu.a, koato He OTroBapa Ha Te3M yc/iOBi/ia: 



id 


npoflyKT 


npon3BOflMTe/i_id 


Me Ha 


KaTeropun 


1 


KMCe/10 M/lflKO 


2 


0.67 


XpaHMTe/lHM 


2 


x/ifl6 "flo6pyA>Ka" 


3 


0.55 


XpaHMTe/lHM 


3 


paKkifl "neiuepcKa" 


6 


4.38 


a/iKOxo/i 


4 


6m pa "Tuborg" 


4 


0.67 


6npa 



B npuMepHaTa Ta6/iwu.a no/ieTO "KaTeropua" 3aBncn ot no/ieTO "npoAyKT". 

C^eABaiuaTa Ta6/ii/iu.a Bene e HopMa/iM3i/ipaHa ao 3-Ta HopMa/iHa cpopMa. ripn 
Hea HeK^K)40BMTe no/ieTa "npoAyKT" v\ "ueHa" 3aBMCAT eAMHCTBeHO ot ntp- 
BM4HMA k/ikdh, nwflTO po/ia ce i/i3n"b/iHflBa ot no/ieTO "id": 



id 


npoflyKT 


npoM3BOflMTe/i_id 


Me Ha 


KaTeropMn_id 


1 


KMCe/lO M/lflKO 


2 


0.67 


2 


2 


x/ih6 "flo6pyA>Ka" 


3 


0.55 


2 


3 


paKkisq "neiuepcKa" 


6 


4.38 


5 


4 


6npa "Tuborg" 


4 


0.67 


4 



4-Ta HopMa/iHa cpopMa 

EAHa Ta6/ii/iu.a ce HaMupa b neTBtpTa HopMa/iHa cpopMa, aKO ta ce HaMupa b 
TpeTa HopMa^Ha cpopMa v\ b Ta6/iwu.aTa MMa Haw-MHoro eAHa KO/iOHa c 

HflKO/IKO B"b3MO>KHM CTOMHOCTM 3a eAMH K/1KDH. 

flaAeHaTa no-AO/iy npuMepHa Ta6/iwu.a He OTroBapa Ha M3MCKBaHHflTa 3a 
4eTB"bpTa HopMa/iHa cpopMa, Tbv\ KaTO BCflKa ot KO/iOHkiTe "KHura" v\ "cTaTna" 

C"bA"bp>KaT aTpn6yTM C HflKO/IKO B"b3MO>KHkl CTOMHOCTM 3a eAMH V\ CbU\ K/1KDH 

(aBTop_id), a TOBa npoTWBopenw Ha AaAeHaTa no-rope AecpMHuuna 3a neT- 
BtpTa HopMa/iHa cpopMa: 
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aBTop_id 


KHMra 


CTaTkin 


2 


.NET Programming 


Regular Expressions in .NET 


4 


Mastering J2EE 


Best Practices in J2EE 



3a fla ce yqoB/ieTBopyiT M3MCKBaHMflTa Ha neTBtpTa HopMa/iHa <£opMa 3a 
ropHaTa Ta6/ii/m.a, KO/iOHaTa craTkm 6m Tpa6Ba/io fla ce npeMecTM b HOBa 
Ta6/ii/iu.a, koato fla cbfltpwa c/ieflHMTe ko/iohi/i: "aBTop_id" v\ "craTkifl". 

4-Ta HopMa/iHa cpopria - npMMep 

EflMH no-3aB"bpiueH npuMep 3a 6a3a ot flaHHM, koato e HopMa/ii/i3kipaHa ao 
4eTB"bpTa HopMa^Ha cpopMa e flafleH Ha cneflBamaTa cJDnrypa: 

PRODUCT 



id 



npoflyKT 



npOI/13BOfl 

men id 



qeiHa 



Kaiero 
pi/m_id 



Mara 3 
i/ih id 



rpafl 
id 



Kuceno MJl?IKO 



0.67 



1 



xrm6 "floSpy^a" 



0.55 



paKi/m "nemepcKa" 



4.38 



4 6npa "Tuborg" 




V 



Y± 



VENDOR 



CATEGORY 



STORE 



Towisr 



id 


wvie 


2 


"MneKC" OOfl 


4 


"3aropKa" Afl 



id 


MMe 


4 


6npa 


2 


xpaHi/rrejiHH 



id 


MMe 


1 


Billa 


4 


METRO 



id 


MMe 


1 


C0C|3l/m 


3 


BapHa 



ripeAHMCTBa Ha HopMa/in3npaHaTa 6a3a OTflaHHM 

EflHa HopMa^M3npaHa 6a3a ot flaHHM MMa cepno3HM npeflMMCTBa npefl TaKaBa, 
b koato He ca cna3eHM M36poeHMTe no-rope npaBki/ia. 3a npuMep HeKa fla 
B3eMeM 6a3a ot flaHHM, koato MOfle/iwpa Te^ec|DOHeH yi<a3aTe/i. Ako MMe, 
npe3MMe v\ <£aMi/i/ii/iyi ca npeflcraBeHw Hpe3 eflHO no/ie (T.e. He e cna3eHO 
ntpBOTO ot npaBki/iaTa 3a HopMa/iki3au.i/m), to TbpceHeTO b noflo6Ha 6a3a ot 
flaHHM no <fcaMM/iMfl me 6"bfle 3aTpyflHeHO. 

ripn flafleHaTa fleHopMa/iki3kipaHa npuMepHa Ta6/inua b TornoTa, o6flCHflBama 
BTopa HopMa^Ha cpopMa, e npo6/ieMHa CMAHaTa Ha e/ieicrpoHHwyi aflpec Ha 
aBTopa. Ako Baw Kkipo MCKa fla cm CMeHM aflpeca ot bai-kiro@abv.bg Ha kiro- 
menteto@abv.bg , to TOBa me Tpa6Ba fla 6"bfle M3BtpiueHO b hhko/iko pefla Ha 
Ta6^nuaTa. KaKTO 3HaeM npoM^HaTa Ha hako/iko pefla b eflHa Ta6/ikiu.a e 
3Ha4MTe^HO no-6aBHa onepauna ot npoMAHaTa Ha eflMH pefl, ho TOBa He e 
HaM-crpawHOTO. no-ro/ieMWAT npo6/ieM e, ne MMa pmck fla ce o6hobht caMO 
HAKOM ot 3anncnTe m TaKa fla ce Hapyiun MHTerpnTeTa Ha flaHHMTe b Ta6/i- 
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nuaTa - Bafi Knpo p,a MMa hako/iko e-mail aApeca - hakom ot komto Ba/iMAHM, 
a Apyrn - He. 

M3no^3BaHeTO Ha AeHopMa/iM3kipaHki 6a3M ot ashhh e onpaBAaHO b TaKa 
Hape^eHMTe OLAP (On-Line Analytical Processing) cucTeMM. ripn tax ce 

M3B"bpilJBa npeAMMHO M3B/lMHaHe Ha MHCpOpMaUMfl OT 6a3aTa OT AaHHM M HflKOM 

Ta6/iMu.M Hapo^HO ce noAA^pxaT AeHopMa/iM3MpaHM c ue/i no-6"bp30TO reHe- 
pupaHe Ha HyxHua Ha6op ot ashhu. 

OrpaHMHeHMq (Constraints) 

OrpaHwueHMflTa 3aAaBaT npaBM/ia 3a AaHHMTe, komto He MoraT p,a 6"bAaT 
HapyiuaBaHM. RDBMS CbpBtpnTe AaBaT rpeiuKa npn onuT 3a npoMAHa, koato 
HapyiuaBa HAKoe orpaHM^eHne. Te 3a6aB*iT pa6oTaTa Ha cbpBtpa, ho cnoMa- 
raT 3a MHTerpnTeTa Ha AaHHMTe. OrpaHMneHMATa 6nBaT hako/iko BMAa: 

- OrpaHMHeHMfl no rrbpBimeH k/ik>h (primary key constraint) - ntp- 
bmuhmat k/iioh BtB BCAKa eAHa Ta6/iMu.a e BMHarn yHMKa^eH. 

- OrpaHimeHMfi no yHMKa/ieH k/ik>h (unique key constraint) - ctom- 
HOCTTa b AaAeHa KO/iOHa v\nv\ rpyna ko/iohm e yHMKa/iHa, T.e. CTOMHOcrra 
Ha no/ieTO 3a BceKM peA ot Ta6/iMu.aTa e yHMKa/iHa b paMKMTe Ha caMaTa 
Ta6/iMu.a. 

- OrpaHMneHMe no BiaHweH k/ik>h (foreign key constraint) - TOBa 
orpaHM^eHne Ha/iara npaBM/iOTO, ne croMHOCTTa b AaAeHa KO/iOHa e 
k/ihdh ot Apyra Ta6/iMu.a. 

- OrpaHMneHMe no ctomhoct (check constraint) - TOBa orpaHM^eHne 
Ha/iara npaBM/iOTO, ne CTOMHOcrra b AaAeHa KO/iOHa M3n"b/iH*iBa HAKaKBO 
npeABapnTe^HO 3aAaAeHO yc/iOBwe. HanpuMep 3a KO/iOHaTa hour MO>xe 
Aa MMaMe orpaHM^eHneTo: (hour >= 0) and (hour <= 24). 

klHfleKCM 

MHAeKCMTe npeACTaB^ABaT Aont/iHMTe/iHa MHCpopMauna 3a AaAeHa Ta6/iMu.a, 
koato ycKop^Ba npoueca Ha TbpceHa Ha ctomhoct b AaAeHa KO/iOHa v\nv\ rpyna 
ko/iohm. HaM-necro ce pea/iM3MpaT c B-AtpBeTa v\nv\ xew-Ta6/iMUM. Ecrecr- 
BeHO pea/i M3au.wflTa e ocTaBeHa Ha CYBfl, KaTO noTpe6MTe/i*iT ce B"b3no/i3Ba 
HaroTOBO ot tax. 06nKHOBeHO MHAeKCMTe ce no/i3BaT npM ro/ieMM Ta6/iMUM, 
komto necro ce npeTtpcBaT 3a onpeAe/ieHM ashhm. 

npeAMMCTBOTO Ha MHAeKCMTe b npoueca Ha TbpceHeTO e 3a CMeTKa Ha moam- 
cpMUMpaHeTO Ha AaHHMTe. Ha/iMUMeTO Ha mhackc 3a AaAeHa Ta6/iMua 3a6aB*i 
Ao6aBAHeTO m M3TpMBaHeTO Ha 3anMCM ot Hea 3apaAM Hy>KAaTa ot noAAP"b>KKa 
Ha MHAeKca. 

Pa3^M4HMTe BMAOBe MHAeKCM ca noAxoA^iuM b pa3^M4HM CMTyauMM. HanpM- 
Mep, aKO necro ce TbpcM onpeAe/ieHa ctomhoct b AaAeHa KO/iOHa, xew- 
MHAeKCMTe pa6oTAT mhoto Ao6pe, ho aKO necro ce TtpcyiT bcmukm ctomhoctm b 
AaAeH MHTepBa^ ot AaAeHa KO/iOHa, Tpa6Ba Aa ce M3no/i3Ba mhackc B-a^pbo. 
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E3MK1dT SQL 



E3MK"bT SQL (Structured Query Language) npeAcraB/iflBa CTaHflapTM3npaH 
e3MK 3a MaHwny.nau.Mfl Ha pe/iau.MOHHM 6a3n ot flaHHi/i. B MOMeHTa v\wa hako/i- 
ko craHAapTa, ho HaM-pa3npocrpaHeHHTe ot tax ca ABa - SQL-92, komto ce 
noAA"bp>Ka ot BCM4KM pe/iauwoHHki 6a3M OTAaHHM m SQL-99, komto Bee noBene 
HaB^M3a b ynoTpe6a. 

Data Definition Language (DDL) 

KaTO B"b3MO>KHOCTM e3MK"bT SQL npeA.nara KOHCTpyKUMM 3a cb3AaBaHe, npo- 
MflHa, M3TpnBaHe Ha Ta6/inun v\ Apyrn o6eKTM b 6a3aTa ot ashhu. Ta3M nacr 
ot e3MKa ce Hapn^a DDL (Data Definition Language) v\ o6xBaiua KOMaHAM 

KaTO CREATE, ALTER, DROP. 

Data Manipulation Language (DML) 

flpyraTa 4acT ot e3MKa e Hape^eHa DML (Data Manipulation Language) v\ 
npeA/iara KOMaHAM 3a TbpceHe n3B/iwnaHe, Ao6aB*iHe v\ M3TpnBaHe Ha ashhh. 
Kbm Hea cnaAaT KOMaHAM KaTO select, insert, update m delete. npocT 
npuMep 3a SQL KOMaHAa, koato ki3B/iwna ot Ta6/iwu.aTa People bcmukm MMeHa 
Ha xopa, nwflTO <fcaMM/infl e MBaHOB, e noKa3aHa no-AO/iy: 



SELECT FirstName, LastName 

FROM People 

WHERE LastName = 'MBaHOB 1 



OcBeH DDL m DML KOMaHAHTe, mhoto RDBMS ctpBtpn noAA^pxaT cneun- 
c|dm4hm pa3LunpeHMfl Ha e3MKa. Eahm ot no-M3BecTHMTe pa3UJnpeHMfl Ha e3MKa 
SQL ca T-SQL, noAA^pxaH b Microsoft SQL Server, v\ PL/SQL, M3no/i3BaH b 
Oracle v\ PostgreSQL. 

M3r/ieflM (Views) 

M3MeAMTe npeAcraB/iflBaT BwpTya/iHM Ta6/inu.n, komto ce cbcroaT ot no/ieTa 
ot eAHa v\nv\ noBene <fcki3wnecKki Ta6/inu.M. M3r/ieAHTe ca BwpTya/iHM, 3aiuoTO 
Te He cbxpaHABaT ashhm - caMO noKa3BaT no Apyr HanwH Bene cbiuecTByBa- 
mkiTe ashhh ot Ta6^nuMTe. 

M3MeAMTe ce ki3no/i3BaT o6mkhob6ho 3a y/iecHABaHe nucaHeTO Ha c/io>khi/i 
SQL 3aaBKM. Te CKpuBaT cno>KHaTa 3a*iBKa, KaTO no3BO/isiBaT p,a ce pa6oTM c 
BtpHaTMTe ot Hea ashhm no HanwH, Bee eAHO Te3M ashhm MABaT ot pea/iHa, 
c|DM3M4ecKa Ta6/iwu.a. TaKa BceKM, komto MCKa p,a no/i3Ba pe3y/iTaTa ot c/io>k- 
HaTa 3aaBKa, Moxe p,a ro Aocrbnw npocTO npe3 MMeTO Ha v\3rnep,a. 

flpyro xapaKTepHO npM/io>KeHMe Ha v\3rnep,v\je e npn 3aAaBaHe Ha c|DMHa 
HacrpoMKa Ha curypHOCTTa. HanpuMep HeKa MMaMe Ta6/ikiu.a ao koato MCKaMe 
Aa AaAeM AOCTbn Ha noTpe6wTe/inTe caMO Btpxy nacr ot KO/iOHMTe v\. ToraBa 
cb3AaBaMe M3r^efl, komto cbAtpwa caMO KO/iOHkiTe ot Ta6/ikiu.aTa, Btpxy 
komto MCKaMe Aa AaAeM AOCTbn v\ pa3peiuaBaMe bcmukm noTpe6nTe/iw b 
cucTeMaTa Aa ro no/i3BaT. CbmeBpeMeHHO npeMaxBaMe Aocrbna Ha noTpe6n- 
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Te/iMTe ao BtnpocHaTa Ta6/iwua. no to3m HanwH npe3 M3no/i3BaHeTO Ha M3r/ie- 
AM AasaMe AOCTtn Ha noTpe6MTe/iMTe ao noAMHO>KecTBO ot AaHHMTe. 

npHMep 3a M3r/ieA ot hakojiko Ta6/inun 

J\a pa3MeAaMe cneAHaTa cuTyauna: fl,ap,eHv\ ca MHOKecrBO A^pxaBM, rpaAOBe 
m cpupMM. B eAHa A^pxaBa MO>xe p,a MMa mhoto rpaAOBe, a bbb BceKM rpaA 
Moxe p,a MMa perncTpupaHM mhoto cpupMM. TaKa BCAKa cpupMa npuHaA/iexn 
Ha hakom ot rpaAOBeTe v\ pecneKTMBHO Ha hakosi ot A^pxaBHTe. 

MoxeM Aa MOAe/ikipaMe Ta3M CMTyauna c Tpn Ta6/ii/iuki no cneAHkifl HanwH: 

T COMPANY 



id 


company 


town_id 


1 


MeHTe OOfl 


1 


2 


BulkSoft Inc. 


2 


3 


XapACocpT Afl 


1 


4 


CnyTHMK Afl, 


3 



T TOWN 



T COUNTRY 



id 


town 


country_id 


1 


CoCpMfl 


1 


2 


New York 


3 


3 


MocKBa 


2 



id 


country 


1 


5"b/irapwfl 


2 


Pycufl 


3 


CAUU 



Ako pa3pa6oTBaMe MHCpopMaunoHHa cwcreMa 3a o6c/iy>KBaHe Ha cpupMMTe no 
AtpxaBM, MO>xe Aa ce Ha/io>Kki necro ntTM Aa w3B/innaMe v\ o6pa6oTBaMe 
BCM4KM 6"b^rapcKM cpupMM. 3a y/iecHeHwe Ha pa6oTaTa MoxeM Aa AecpMHupaMe 

C/ieAHMfl \A3VJ\ep, c MMe V_BG_COMPANY, KOMTO K0M6MHMpa AaHHM OT Ta6^MUMTe 
T COMPANY, T TOWN M T COUNTRY: 



CREATE 


VIEW V BG 


COMPANY AS 




SELECT 








T 


COMPANY . id 


AS id 


r 




T 


COMPANY . company 


AS company 




FROM 


T COMPANY 


INNER 


JOIN 




(T 


TOWN INNER JOIN 


T COUNTRY 


ON 


T 


TOWN. count 


ry id= 


T COUNTRY. id) 


ON 


T COMPANY 


. town 


id=T TOWN. id 


WHERE 








T 


COUNTRY . country= 


"B r bJirapi4H" 





flecpMHMUMflTa Ha v\3vnep,a CbeAMHflBa (INNER JOIN) TpnTe Ta6/iwui/i no CbOT- 
BeTHMTe mm Bp"b3KM ntpBHueH-BtHweH k/ikdh v\ cpw/iTpwpa no/iyneHkiTe 3anncn 
TaKa, ne Aa ocraHaT caMO Te3M ot A^pxaBaTa "Bt/irapkifl" (pa3/ikinHMTe bmao- 
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Be cbeflMHeHMfl Ha Ta6/iMUM, KaTO "BvrpeujHO cbeAMHeHne" me 6"bAaT o6ac- 
HeHM no-K"bCHO b HacToaiuaTa TeMa). 

Pe3y^TaT"bT, komto me ce no/iyuM npn onuT 3a M3B/iMnaHe Ha bcmukm peAOBe 

OT AeCJDMHMpaHMfl \A3VJ\ep, V_BG_COMPANY e C^eAHMflT: 



id 


company 


1 


MeHTe OOfl 


3 


XapACor|)T Afl 



CbxpaHemi npoqeflypM (stored procedures) 

CtxpaHeHMTe npoueAypM (npoueAypM Ha hmbo 6a3a, 3ana3eHM npoueAypM) 
npeACTaB^ABaT nporpaMeH koa, cbCToam ce ot nocneAOBaTe/iHOcr ot SQL 
KOMaHAM, komto ce M3n"b^HABaT b caMMfl ctpBtp 3a 6a3M ot ashhu. KoraTO 
AaAeHa K/iMeHTCKa MaiunHa MCKa p,a M3n"b/iHM AaAeHa cbxpaHeHa npoueAypa, 
Tfl npocTO noAaBa MMeTO Ha npoueAypaTa, a ctpBtptT M3n"b/iHflBa bcmukm SQL 
KOMaHAM ot npoueAypaTa. 

TopHOTO o6flCHeHne BCbiuHOCT e Ma/iKO onpocTeHO c ue/i no-/iecHO pa36npaHe. 
Pea/iHO CtxpaHeHMTe npoueAypM Ha cbpBtpa, noAo6HO Ha npoueAypnTe b oc- 
jananv\je e3nun 3a nporpaMnpaHe MoraT p,a npneMaT napaMeTpn v\ p,a BptiuaT 
pe3y/iTaT. BptiuaHMAT pe3y/iTaT MO>xe p,a 6"bAe KaKTO eAMHMUHa ctomhoct, 
TaKa m cbBKynHOCT ot 3anncn (record set). 

OcBeH SQL KOMaHAM cbxpaHeHMTe npoueAypM MoraT p,a no/i3BaT v\ ziorMnecKM 

KOHCTpyKUMM, UMK/1M, M3K/lK)HeHMfl M APyTM XapaKTepHM 3a e3MUMTe OT BMCOKO 
HMBO KOHCTpyKUMM. 

CtxpaHeHMTe npoueAypM ce nMiuaT Ha pa3UJMpeHMATa Ha e3MKa SQL. npMMep 
3a CbxpaHeHa npoueAypa Ha cbpBtpa, HanMcaHa Ha T-SQL, koato Bptiua MMe 
Ha npoAyKT m KO/iMnecrBO b 3aBMCMMOCT ot MMe Ha CK/iaA, noAaAeHO KaTO 
napaMeTtp, e AaAeH no-AO/iy: 



CREATE PROCEDURE spGetlnventory 

Slocation varchar (10) 
AS 

SELECT Product, Quantity 

FROM Inventory 

WHERE Warehouse = Slocation 



npeAMMCTBa Ha cbxpaHemiTe npoueAypM 

M3no^3BaHeTO Ha ctxpaHeHM npoueAypM MMa hako/iko npeAMMCTBa npeA 

M3n0^3BaHeTO Ha 06MKHOBeHM SQL KOMaHAM. 

npM cb3AaBaHeTO Ha HOBa npoueAypa, cbpB"bp"bT npaBM CMHTaKTMneH auanv\3 
Ha cbCTaBfliuMTe a SQL KOMaHAM m onTMMM3Mpa taxhoto M3n"b^HeHMe, TaKa ne 
to p,a 6"bAe HaM-er|)eKTMBHO. Te3M AeMCTBMfl ce M3B"bpujBaT eAHOKpaTHO (npo- 
uecbT ce HapMna KOMnM/iauM*i), AOKaTO npM o6MKHOBeHMTe SQL KOMaHAM, 
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TOBa CTaBa BceKM ntT npn nocrbriBaHe Ha KOMaHflaTa 3a ki3iTb/iHeHkieTO v\. 
Pa36npa ce, aKO SQL KOMaHflaTa e 6i/i/ia M3n"b/iHflBaHa npeflu TOBa, ta He ce 
KOMnn^upa HaHOBO, 3aiuoTO Bene ce HaMupa b Keiua c KOMaHAHTe Ha 
cbpBtpa. 3a p,a ce cnyni/i TOBa pea/iHO ca Heo6xoAHMki hakom AOirb/iHMTe/iHw 
yc^OBMfl KaTO M3no^3BaHe Ha napaMeTpn3npaHM SQL 3aaBKM. ripuMep 3a 
TaKMBa me AaAeM npn pa3r/ie>KAaHe Ha 6ki6/ikiOTei<aTa ot K/iacoBe ADO.NET b 
TeMaTa " flocrbn no AaHHM c ADO.NET ". 

flpyro npenMyiuecTBO Ha cbxpaHeHi/ue npoueAypnTe, e ne Te MoraT p,a pea- 
^M3npaT cnoweH a/iropi/iTbM 3a o6pa6oTKa Ha MHCpopMaunaTa ot crpaHa Ha 
ctpBtpa, 6e3 Aa MMa Hy>KAa ta p,a ce npexBtp/ia ro K/ii/ieHTCKaTa Mawkma. no 
T03M Ha^MH ce HaMa^ABa o6eMa Ha MHCpopMauna o6MeHHH Me>KAy ctpBtpa v\ 
K^neHTa m b pe3y/iTaT Ha TOBa, ce HaMa/iflBa Mpe>KOBMfl TpacpMK. 

npeACTaBeTe cm 3a npi/mep, ne b eAHa 6aHKa Tpa6Ba Aa ce M3B"bpujn o/imxba- 
BaHe Btpxy 10 000 000 CMeTKM no H^KaKBa cno>KHa cpopMy/ia. Ako o/iwxBflBa- 
HeTO Ha eAMH 3annc M3MCKBa HeroBOTO ki3B/ikinaHe ot ctpBtpa kbm K/iweHTa, 
npecMATaHe Ha ziwxBaTa v\ nocneABamo o6HOB*iBaHe Ha 3annca b 6a3aTa 
AaHHM, TOBa me npeAM3BMKa orpoMeH Mpe>KOB TpacpMK v\ me HaMa/iw 3Hanw- 
Te/iHO npoki3BOAMTe/iHOCTTa. B TaicbB cnynaw e cm/iho npenoptni/iTe/iHO Aa ce 
ki3no/i3Ba ctxpaHeHa npoueAypa, koato M3BtpujBa o/ikixBHBaHeTO Ha ctpBtpa. 

Tpnrepn (Triggers) 

TpurepnTe npeAcraB/iflBaT nporpaMeH koa, komto ce M3n"b/iHflBa aBTOMaTMUHO 
npn HacTbnBaHe Ha HflKaKBO c"b6nTne b 6a3aTa ot AaHHM. ripuMepn 3a TaKMBa 
C"b6nTMfl ca: 

- Ao6aBAHe Ha 3annc b Ta6/ikiua 

- npoMAHa Ha 3annc b Ta6/ikiua 

- M3TpnBaHe Ha 3annc b Ta6/inua 

M3n"b^HeHneTO Ha TpurepnTe ce M3B"bpujBa Ha cbpBtpa, noAo6HO Ha ctxpaHe- 
HMTe npoueAypn. TpurepnTe ce ni/iwaT Ha T-SQL, PL/SQL v\nv\ Apyro pa3Lunpe- 
Hkie Ha SQL, KaTO Te MoraT Aa M3BMKBaT ctxpaHeHM npoueAypn. 

TpurepnTe o6mkhob6ho ce M3no/i3BaT 3a M3B"bpujBaHe Ha AOirb/iHkiTe/iHa 
o6pa6oTKa Ha AaHHMTe, HanpuMep npn Ao6aB*iHe Ha 3annc v\nv\ 3a noAAP"b>KKa 
Ha zioroBe v\ MCTopna. 

npiiMep 3a Tpwrep 

Eto eAMH npuMep 3a Tpurep, komto npn Ao6aBHHe Ha HOBa cpupMa b Ta6/iw- 
uaTa company cnara "Ltd." b Kpaa Ha MMeTO m: 



CREATE TABLE COMPANY ( 
id int NOT NULL, 
name varchar(50) NOT NULL) 

CREATE TRIGGER trg_COMPANY_INSERT 
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ON COMPANY 
FOR INSERT 
AS 

UPDATE COMPANY SET name = name + ' Ltd. 
WHERE id = (SELECT id FROM inserted) 



noKa3aHMflT no-rope Tpurep ce aKTMBupa npn Ao6aB*me Ha hob 3annc kbm 
Ta6^nuaTa company. Tom ki3n"b/iH*iBa SQL 3a*iBKa, koato o6HOB*iBa TOKy-iuo 
Ao6aBeHi/ia 3annc, KaTO flo6aBfl " Ltd." b Kpaa Ha no/ieTO 3a MMe. MfleHTM- 
c|DMKaTop"bT Ha no/ieTO, komto Tpa6Ba fla 6"bAe o6HOBeH, ce HaMupa npe3 
M3B^M4aHe ot Ta6/ikiuaTa inserted. ToBa e cneuwa/iHa Ta6/iwua b MS SQL 
Server, b koato ce na3*iT bcmukm 3anncn, komto ca 6m/im 3acerHaTM b 
pe3y/iTaT ot nocneAHaTa insert v\j\v\ update 3a*iBKa. 

TpaH3aKMMM 

TpaH3aKUMMTe npeAcraB/iflBaT nocneAOBaTe/iHOcm ot AeMCTBua (3aaBKM kbm 
6a3aTa ot ashhh), komto ce M3n"b/iHflBaT aTOMapHO. ripn TpaH3aKunnTe v\nv\ 
BCM4KM AeMCTBMfl o6xBaHaTM b TpaH3aKUki*iTa ce M3n"b^HABaT ycneujHO v\nv\ 
HMKoe ot tax He ce M3n"b/iHflBa M3o6iuo. M3no^3BaHeTO Ha TpaH3aKunn e 
Ha/io>Ki/iTe/iHO, KoraTO eAHa onepauna, CB"bp3aHa c MOAmfcHUwpaHe Ha 6a3aTa 
ot ashhh, ce cbCTOM ot ABe v\nv\ noBene crbnKM (HanpuMep npn npoMAHa Ha 
noBene ot eAHa Ta6/ikiua). 

Tunn^eH npuMep 3a npw/io>i<eHMe Ha TpaH3aKunnTe e cueHapn^T c npexBtp- 
nnueTO Ha napn ot eAHa 6aHKOBa CMeTKa b Apyra. ToBa AewcTBue e CB"bp3aHO 
c M3B"bpujBaHeTO Ha ABe onepaunn - Ter/ieHe Ha cyMaTa 3a npexBtp/iaHe ot 
ntpBaTa CMeTKa v\ BHac*iHeTO v\ kbm BTopaTa. flBeTe onepaunn v\nv\ Tpa6Ba p,a 
6"bAaT M3n"b^HeHM 3aeAHO v\nv\ hmkoa ot tax p,a He 6"bAe M3n"b/iHeHa. Ako 
HanpuMep Ter/ieHeTO ycnee, a BHacaHeTO He, K/iweHTbT me e 3ary6i/i/i cbOT- 
BeTHaTa cyMa napn, KoeTO b eAHa 6aHKa e HeAonycTMMO. 3aTOBa npn M3no/i- 
3BaHeTO Ha TpaH3aKunn aKO Ter/ieHeTO v\nv\ BHac*iHeTO Ha napnTe nponaAHe, 
nponaAa v\ u*i/iaTa onepauna. 

npMMep 3a TpaH3aKL4Mfl 

Eto eAMH npuMep 3a TpaH3aKunfl, koato npexBtp/ifl 3aAaAeHa cyMa napn ot 
eAHa CMeTKa b Apyra: 



CREATE TABLE ACCOUNT ( 
id int NOT NULL, 
balance decimal NOT NULL) 

CREATE PROCEDURE sp_Transf er_Money ( 

@from_acc int, 

@to_acc int, 

Sammount decimal 
) AS 
BEGIN TRANSACTION 
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UPDATE ACCOUNT set balance = balance - Sammount 
WHERE id = @from_acc 

IF SSrowcount <> 1 BEGIN 

ROLLBACK TRANSACTION 

RAISERROR ('Invalid source account!', 16, 1) 

RETURN 
END 

UPDATE ACCOUNT set balance = balance + Sammount 
WHERE id = @to_acc 

IF SSrowcount <> 1 BEGIN 

ROLLBACK TRANSACTION 

RAISERROR ('Invalid destination account!', 16, 1) 

RETURN 
END 

COMMIT TRANSACTION 



KaK pa6oTM npnMepi>T? 

ripexBtp/iflHeTO ce w3B"bpiuBa npe3 npoueAypa Ha ctpBtpa, HanncaHa Ha T- 
SQL, koato npneMa Tpn napaMerbpa - HOMep Ha CMeTKa-M3T04HMK, HOMep Ha 
CMeTKa-no/iynaTe/i v\ cyMa Ha npeBOAa. 

3a fla ce rapaHTupa ue/iocrra Ha AaHHkue b Hana/iOTO Ha cbxpaHeHaTa 
npoueAypa ce crapTwpa TpaH3aKunfl. C/ieA TOBa ce HaMa/iflBa cyMaTa 3a 
npeBOA ot CMeTKaTa m3T04hmk. Hpe3 cwcreMHaTa npoMeH/ikma @@rowcount, 
koato Bptiua 6poa Ha 3acerHaTMTe 3anncn ot nocneAHaTa onepauna, ce 
npaBM npoBepKa p,anv\ onepaunaTa e 6w/ia ycneiuHa. Ako TOBa He e TaKa 
(HanpuMep 3aiuoTO CMeTKaTa He cbiuecmyBa v\nv\ HAMaMe Aocrbn ao Hea), ce 
OTKa3Ba TeKymaTa TpaH3aKuw*i v\ ce Bptiua cbo6iueHweTO "invalid source 
account", c/ieA KoeTO M3n"b^HeHneTO Ha CbxpaHeHaTa npoueAypaTa ce npeK- 
paTABa. 

Ako HaMa^ABaHeTO Ha cyMaTa 3a npeBOA ot CMeTKaTa m3T04hmk ycnee, ce 
npncT"bnBa kbm yBe/iwuaBaHe Ha Ha/ii/mHOCTra b CMeTKaTa no/iynaTe/i. B T03M 
MOMeHT othobo ce npaBM npoBepKa no aHa/iori/meH HankiH 3a TOBa p,anv\ 
onepaunflTa e MMHa/ia ycneujHO. Ako nopaAM HAKaKBa npn^MHa B"b3HMKHe 
rpeujKa, ce OTKa3Ba TeKymaTa TpaH3aKuna, Bptiua ce cbo6iueHneTO 3a 

rpeilJKa "invalid destination account", M M3n"b/lHeHkieTO Ha CbxpaHeHaTa 

npoueAypa ce npeKpaTABa. 

ripn OTKa3 Ha TeKyiuaTa TpaH3aKuna cbCTOAHneTO Ha 6a3aTa ashhm ce Bptiua 
TaKOBa KaKBOTO e 6m/io b Hana/iOTO Ha w3n"b/iHeHkieT0 Ha ctxpaHeHa npoue- 
Aypa, T.e. npoMeHMTe no Ta6/iwuaTa account ce aHy/iwpaT. ToBa aBTOMaTMUHO 
BptiuaHe Ha nacmnHMTe npoMeHM b paMKMTe Ha TpaH3aKUM*rra ce ocurypaBa 
ot ctpBtpa (ot HeroBMfl transaction manager). 
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Ako y Be/i una BaHeTO Ha cyMaTa 3a npeBOfl b CMeTKaTa no/iynaTe/i ycnee, 
TeKymaTa TpaH3aKu.wfl ce noTB"bp>KflaBa v\ M3n"b/iHeHkieTO Ha cbxpaHeHaTa 
npoueAypa npwK/iiouBa ycneujHO. noTB"bp>KflaBaHeTO Ha TpaH3aKunflTa rapaH- 
Tupa 3anncBaHeTO Ha M3B"bpiueHMTe b paMKMTe Ha HeMHaTa pa6oTa npoMeHM. 

B KpawHa CMeTKa npoueAypaTa v\nv\ ycn^Ba ycnewHO p,a npexBtp/iw napnTe 
v\nv\ Aasa rpeujKa v\ He npoMeHfl 6a/iaHca no hmkoa ot CMeTKMTe. B/iaroAape- 
Hue Ha TpaH3aKUMATa H^Ma KaKAa ce no/iynw nacmnHO npexBtp/i^He Ha napn 
- napnTe v\nv\ ce npexBtp/i^T v\nv\ He. 

OTrOBOpHOCTM Ha TpaH3aKL4MMTe 

TpaH3aKUMMTe b noBeneTO CYBfl MMaT 4 BaxHM xapaKTepucTMKn: 

- ATOMapHOcr (atomicity) - v\nv\ bcmukm p,ev\CTBwn ot TpaH3aKu.wflTa ce 
M3n"b/iHflBaT ycneujHO v\nv\ hmto eflHO ot tax He ycnsiBa. 

- LlnsiocT Ha flaHHMTe (consistency) - ocurypaBa TpaH3aKunflTa fla He 
no3BO/iw Ha 6a3aTa flaHHM p,a B/ie3He b HenpaBM/iHO cbcroflHwe. 

- ll30/iai4Mfi Ha flaHHMTe (isolation) - npn napa/ie/iHa pa6oTa Ha 
hako/iko TpaH3aKUMM, Te ca M30^npaHM eAHa ot Apyra (m He cm npenaT). 
l/l30/iaunflTa ocurypaBa CMHxpoHH3aunfl npn AOCTbna ro o6lum ashhm ot 
hako/iko K/iweHTa eAHOBpeMeHHO. CbmecrByBaT hako/iko HMBa Ha M30/ia- 
UMfl, komto me pa3r/ieAaMe cnep, Ma/iKO. 

- CTa6n/iHOCT Ha flaHHMTe (durability) - aKO eAHa TpaH3aKunfl npuK- 
/ihdhi/i ycneujHO, to ta He Moxe p,a 6"bAe 3ary6eHa. ripoMeHMTe komto ta 
e HanpaBM/ia no 6a3aTa ot ashhh ocTaBaT 3anncaHM (Aopn aKO cnpe 
TOKtT v\nv\ ce c/iynw coc|DTyepeH cpuB, He ce ry6*iT AaHHM). 

l/l30SiaL4Mfl Ha TpaH3aKL4MMTe 

3a TpaH3aKUMMTe Moxe p,a ce AecJDMHupaT Hi/ma Ha ki30/iau.i/i*i. Hmboto Ha 
v\3ona\\v\s\ Ha AaAeHa TpaH3aKuna onpeAe/i*i ao KaKBa CTeneH ta me BM>KAa 
npoMeHMTe no 6a3aTa ot ashhh, M3B"bpiueHM ot Apyrn napa/ie/iHO M3n"b/iH*i- 
BaHki Btpxy Hea TpaH3aKu.nn. HuBaTa Ha M30/iau.Mfl MoraT p,a 6"bAaT pa3/ii/mHM 
npn pa3^M4HMTe RDBMS ctpBtpn, ho craHAapTHMTe 4 HkiBa ca c/ieAHMTe: 

- Read uncommitted, ripn TOBa hmbo AaAeHa TpaH3aKuna MO>Ke Aa 
nponeTe MOAmfcnu.MpaHM AaHHM ot Apyra TpaH3aKunfl, npeAM BTopaTa Aa 
e 3aB"bpujki/ia. To3m pe>KMM Ha pa6oTa e onaceH, 3aiuoTO aKO BTopaTa 
TpaH3aKunfl ce npoBa/iw v\ OTKaxe HanpaBeHMTe npoMeHMTe, TeKymaTa 
TpaH3aKunfl me pa6oTM c rpeujHM AaHHM. 

- Read committed. TpaH3aKunnTe pa6oTemn c TOBa hmbo Ha v\3ona\\v\s\ 
He MoraT Aa neTaT AaHHM, komto ca 6m/im MOAnc|DMUMpaHM ot Apyrn 

TpaH3aKUMM, KOMTO He Ca npMK/lK)HM/lM AO T03M MOMeHT. npw onuT 3a 

TOBa, KOMaHAaTa 3a neTeHe 6/iOKwpa AOKaTO APyraTa TpaH3aKuna He 
npkiK/iKDHki. 

- Repeatable read. B TOBa hmbo Ha v\3ona\\v\s\, 3a pa3/iMKa ot npeAHOTO 
ce rapaHTupa, 4e aKO eAHa TpaH3aKuna nponeTe eAMH 3annc, to tom me 
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6"bfle CbLUkiflT AOKaTO tx He npMK/iiouM pa6oTaTa cm. HeKa cm npeflcraBMM 
CMTyauMfl, b koato flaAeHa TpaH3aKUMa npouMTa 3anMC ot 6a3aTa ot 
AaHHM. Cnep, KaTO ta e npone/ia AaHHMTe, Apyra TpaH3aKUMa moamc|dmum- 
pa TaKa nponeTeHMfl 3anMC m npMK/iiouBa pa6oTaTa cm. ToBa 03HanaBa, 
ne ntpBaTa TpaH3aKUMa pa6oTM c HeBepHM ashhm, 3aiuoTO cbAtpwa- 
HMeTO Ha 6a3aTa ot ashhm ce e npoMeHM/io. MMeHHO ot TaKMBa CMTyauMM 
hm npeAna3Ba TOBa hmbo Ha v\3onauv\n. npM repeatable read monauwn 
ce M3no^3Ba 3aK/iionBaHe Ha 3anMCMTe, komto 6"bAaT nponeTeHM. TpaH- 
3aKUMMTe 6/iOKMpaT npM onMT 3a Aocrbn ao 3aK/iioneH 3anMC AOKaTO tom 

He 6"bAe OTHOBO OTK/lKDHeH. 

- Serializable. TpaH3aKUMMTe, pa6oTeiuM c TOBa hmbo Ha v\3onauv\n, 
rapaHTMpaT, ne 6posiT Ha peAOBeTe nponeTeHM ot AaAeHa select 3a*iBKa 
Btpxy AaAeHa Ta6/iMu.a me 6"bAe eAMH m ctiu npe3 ua/ioto BpeMe Ha 
M3n"b^HeHMe Ha TpaH3aKUMATa. C APyrM AyMM - TyK ziMncBaT "cpaHTOMHM" 
3anMCM, 3aiuoTO TpaH3aKUMMTe ce M3n"b/iH*iBaT TaKa cflKaw pa6oT*iT eAHa 
cnep, Apyra. Ha/iMUMeTO Ha cpaHTOMHM 3anMCM ce Ha6/iK)AaBa, b CMTya- 
Umm, KoraTO AaAeHa napa/ie/iHa Ha TeKymaTa TpaH3aKUMa Ao6aBM hobm 
3anMCM KtM HAKOfl Ta6/iMu.a m npMK/iK>nM pa6oTa. ToraBa npM noBTopeH 
onMT 3a neTeHe Ha 3anMCM, HaiuaTa TpaH3aKUMa, aKO He pa6oTM c hmbo 
Ha M30/iauM*i serializable, me nponeTe m Ao6aBeHMTe 3anMCM ot napa- 
nennaja TpaH3aKUMa. 

CpaBHeHMe Me>KAy ojp,enHv\je HMBa Ha v\3onauwn e HanpaBeHO b c/ieABamaTa 
Ta6/iMu.a: 



HMBO Ha 

M30/iai4Mn 


neTeHe Ha 

HenoTBipAeHM 

AaHHM 


HenoBTopneMOCT 
npM neTeHe 


CpaHTOMHM 

3anMCM 


Read 
uncommitted 


Aa 


Aa 


Aa 


Read committed 


He 


Aa 


Aa 


Repeatable read 


He 


He 


Aa 


Serializable 


He 


He 


He 



riO-BMCOKMTe HMBa OCMTypflBaT nO"A06pa KOHCMCTeHTHOCT Ha AaHHMTe, HO 

pa6oTAT no-6aBHO m 3aK/iionBaT AaHHMTe 3a no-A"b/iro BpeMe. 3aTOBa hmboto 
Ha M30/iau.Mfl Tpa6Ba BHMMaTe/iHO Aa ce noA6Mpa b 3aBMCMMOCT ot KOHKpeT- 
HaTa CMTyauMfl. 

YnpaB/ieHMe Ha TpaH3aKunMTe 

YnpaB/ieHMeTO Ha TpaH3aKUMMTe ce M3B"bpujBa ot t. Hap. MeHawep Ha TpaH- 
3aKL(MM (transaction manager). npM noBeneTO pea/iM3au.MM tom 3anMCBa 
bcm^km TpaH3aKUMM b cnenv\anna CTpyKTypa, t. Hap. transaction log. 3anM- 
caHaTa TaM MHCpopMauMa ce M3no/i3Ba npM cpMB b CMCTeMaTa m b hakom APyrM 
CMTyauMM, HanpMMep 3a noBTapaHe Ha M3ry6eHa TpaH3aKUMa, npM pen/iM- 

KaUMfl M T.H. 
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B3anMOAeMCTBaMKM cm c MeHMflWbpa Ha 3aK/noHBaHHfiTa (lock manager), 
MeHawepBT Ha TpaH3aKunnTe Mcoxe p,a 3aK/iionki onpeAe/ieHki peAOBe, crpa- 
hmum (hako/iko peAa ot Ta6/iwua) v\nv\ Aopn u,env\ ja6i\v\u,v\. Haw-necro 3a- 
K^K)4BaHMflTa ce pea^M3npaT Ha hmbo pep, (3annc) b AaAeHa Ta6/iwua. 

MMa flBa ochobhm MOAe/ia Ha 3aK/iK)HBaHe npi/i KOHKypeHTHaTa o6pa6oTKaTa 
Ha ashhh ynpaB/ieHwe c TpaH3aKunn - necuMMCTn^HO v\ onTMMMCTM4HO. 

neCMMMCTMHHO 3aKSlK>HBaHe 

ripn necnMMCTM4HO 3aK/uonBaHe p,ap,eH pep, OTTa6/iwua ce 3aK/uonBa b MOMeH- 
Ta Ha M3B^M4aHeTO My ot AaAeHa Ta6/ii/iua, cnep TOBa ce o6pa6oTBa ot npw/io- 
xeHneTO m ce OTK/iiouBa b MOMeHTa Ha o6HOB*iBaHeTO My b 6a3aTa ashhh. 
npe3 ua/ioto BpeMe, npe3 KoeTO 3anwcbT ce o6pa6oTBa, tom ctom 3aK/iioneH. 
npe3 to3m nepnoA bcmukm TpaH3aKunn, komto MCKaT pa pa6oT*iT KOHKypeHTHO 
etc 3aK^K)4eHMfl 3annc, Tpa6Ba pa M3naKaT AOKaTO tom 6"bAe ocbo6oa6h. 
CxeMaTM^HO MOxeM pa M3o6pa3MM necuMMCTn^HOTO 3aK/uonBaHe no cnepnwn 
Ha^MH: 



3aKJiroHBaHe Ha 3ani/ica 


I 


M3BnnHaHe Ha 3ani/ica 


\ 


o6pa6oTKa Ha 3ani/ica 


I 


o6HOB3BaHe Ha 3ani/ica 


I 


OTKJiioHBaHe Ha 3ani/ica 



nepnofl Ha 
3aKnioHBaHe 



neCMMMCTMHHO 3aK/uonBaHe ce M3no^3Ba Haw-Be^e b ABa cueHapua: 

- ripn 3anncn, komto ce npoMeHAT M3K/iK)HMTe/iHO necro, m npn KOMTO 
ueHaTa Ha 3aK/uonBaHeTO (m nopoAeHOTO ot Hero 3a6aB*iHe Ha bcmukm 
TpaH3aKUMM, 4aKaiun 3a 3aK/iioneHMfl 3annc) e mhoto no-HMCKa, otko/i- 
koto eBeHTya^HO OTKa3BaHe Ha TpaH3aKuna 3apaAM Hacrbnw/ia Me>KAy- 
BpeMeHHO npoMAHa. 

- ripn cucTeMM, b komto e nary6HO AaAeH 3annc pa 6"bAe npoMeHeH Me>K- 
AyBpeMeHHO AOKaTO ce o6pa6oTBa b xoAa Ha M3n"b/iHeHne Ha AaAeHa 

TpaH3aKUMfl. 

necMMMCTM4HMfl Mopen Ha 3aK/iK>nBaHe npn o6pa6oTKaTa Ha AaHHkiTe Moxe pa 
posepe ao cepno3HM npo6/ieMM c npow3BOAHTe/iHOCTTa npn hd/iamo HaTOBap- 
BaHe, oco6eHO aKO ce ki3n"b/iH*iBaT to/iam 6poki KOHKypeHTHM TpaH3aKunn. 

B"b3MO>KHO e Aopn HacTtnBaHe Ha "MtpTBa xBaTKa" (dead lock) - cuTyauna, b 
koato eAHa TpaH3aKunfl M3naKBa ocBo6o>KAaBaHeTO Ha 3annc, 3aK/iK>neH ot 
Apyra TpaH3aKunfl, a ta cbOTBeTHO M3naKBa ntpBaTa pa ocbo6oah hakom Apyr 
3annc. 3a M36arBaHeTO Ha TaKMBa cuTyaunn Tpa6Ba BHMMaTe/iHO pa ce aHa- 
^M3npaT cueHapnnTe 3a napa/ie/iHO ki3n"b/iHeHi/ie Ha TpaH3aKunnTe v\ pa ce 
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npoeKTupa pa6crraTa c o6iunTe 3anncn TaKa, <Ae p,a He HacrbnBaT kohcp/ihkthm 

3aK/lK)HBaHMfl. 

necMMMCTM4HO 3aK/uonBaHe He Tpa6Ba p,a ce npw/iara npn npoA"b/i>KkiTe/iHki 
TpaH3aKUMM, 3aiuoTO Moxe p,a npn^MHn npeKa/ieHO Rbnro (Aopn 6e3KpaMHo) 
naiOHe 3a AaAeH 3aK/iioneH 3annc. HanpuMep npn ye6 npw/ioweHWfl He motom 
Aa KapaMe AaAeH noTpe6wTe/i p,a naKa 3a AaAeH 3annc AOKaTO Apyr noTpe6n- 
Te/i e 3apeAM.n b cboa ye6 6pay3"bp cbiuna 3annc v\ ro peAaKTupa. B TaKMBa 
CMTyaunn ce M3no/i3Ba onTMMwcmnHO 3aK/iionBaHe. 

OnTMMMCTMHHO 3aK/1K>HBaHe 

ripn onTMMMCTM4HOTO 3aK/iionBaHe AaAeH 3ani/ic ce i/i3B/imHa, cnep, KoeTO ce 
o6pa6oTBa 6e3 Aa ce 3aK/iionBa. Cnep, ioto o6pa6oTKaTa nprncniouM, 3anwcbT 
ce 3aK/uonBa v\ ce HaHac^T npoMeHMTe no Hero. Pea/iHO 3aK/iionBaHeTO Tpae 
caMO 3a nepnoAa, b komto ce HaHacaT npoMeHMTe. 3aK/iionBaHeTO e Heo6xo- 
Ammo, 3aiuoTO Moxe Aa ce no/iynw kohcp/imkt aKO ABe TpaH3aKunn o6HOB*iBaT 
b AaAeH MOMeHT eAMH v\ cbu\ 3annc. CxeMaTkmHO npouecbT MOweM Aa M30- 
6pa3MM no c/ieAHMfl HanwH: 



M3BnnHaHe Ha 3annca 


\ 


o6pa6oTKa Ha 3ani/ica 


I 


3aKJiK)HBaHe Ha 3ani/ica 


I 


o6HOBHBaHe Ha 3ani/ica 


\ 


OTKJiioHBaHe Ha 3annca 



nepnofl Ha 
3aKnroHBaHe 



Pa36i/ipa ce, MMa pmck b nepnoAa Me>KAy w3B/innaHeTO Ha 3annca v\ HaHac*iHe 
Ha npoMeHMTe b 6a3aTa AaHHM tom Aa 6"bAe o6HOBeH ot Apyra TpaH3aKunfl. B 
to3m MOMeHT ce no/iynaBa kohcp/imkt, komto Tpa6Ba Aa ce peiun no HflKaicbB 

HaHklH. 

OnTMMMCTM^HOTO 3aK/iionBaHe A"bp>KM 3aK/iioneHM 3anwckiTe 3a MHOTO KparbK 
nepnoA ot BpeMe, He npe3 ua/ioto BpeMe Ha o6pa6oTKaTa mm. no Ta3M npn- 
4MHa tom e noAxoAflLU 3a npM/io>KeHMfl c to/iamo HaTOBapBaHe v\ mhoto KOHKy- 
peHTHM 3aaBKM, KaKTO m npw npn^o>KeHMfl, b komto o6pa6oTKaTa Ha AaAeH 
3annc Moxe Aa Tpae A"b/iro (HanpuMep ye6 npn^OKeHna). 



B-bBefleHMe b SQL Server 

Cnep, KaTO HanpaBMXMe nper/ieA Ha pe/iauwoHHMTe 6a3M ot AaHHM, cucTeMMTe 
3a ynpaB/ieHwe Ha pe/iauwoHHM 6a3M ot AaHHM v\ noHflTMATa v\ TexHO/iorwwTe, 
CB"bp3aHM c tax, me pa3r/ieAaMe eAHH KOHKpeTeH cbpBtp 3a ynpaB/ieHwe Ha 
pe/iaukiOHHki 6a3M ot AaHHM - Microsoft SQL Server. 
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M36paxMe SQL Server, He caMO 3aiuoTO e ep,v\u ot BOfleiunTe RDBMS ctpBtpn 
Ha CBeTOBHMfl na3ap, ho m 3aiuoTO b CBeTa Ha .NET TexHO/iorwwTe tom e uav\- 
npeAnouMTaHMAT cbpBtp 3a ynpaB/ieHwe Ha ashhu. noHexe .NET Framework 
m MS SQL Server ca pa3pa6oTeHM ot eAHH v\ cbu\ npow3BOAHTe/i (Microsoft), 
MHTerpaunflTa Me>KAy tax e OT/iwuHa. 

klCTopiin Ha SQL Server 

ritpBOHana/iHHTe Bepcun Ha SQL Server ca CB"bp3aHM c ycw/iMATa no 
cb3AaBaHeTO Ha npoAyKTa Me>KAy Microsoft v\ Sybase. Microsoft noeMaT ycn- 
/lMATa 3a ziaHCwpaHe Ha npoAyKTa Btpxy onepaunoHHaTa cwcreMa Ha IBM - 
OS/2, AOKaTO Sybase ce 3aeMaT c pa6oTHMTe CTaHunn SUN, pa6oTeiun noA 
Unix. Cnep, HeonpaBAaHMTe onaKBaHkia 3a AOMMHauna Ha OS/2 Ha coc|DTyepHMfl 
na3ap, Microsoft npexBtp/isiT SQL Server noA onepaunoHHaTa cwcreMa 
Windows NT, ioto cbiueBpeMeHHO ce pa3Ba/ia v\ cnopa3yMeHneTO etc Sybase 
3a cbBMecma pa3pa6oTKa. Bcaio ot ABeTe KOMnaHMM ToraBa vw\a B"b3MO>K- 
HOCTTa caMa p,a pa3BMBa npoAyKTa. Bepcu^Ta pa3pa6oTBaHa ot Sybase ce 
Hapn^a Sybase Adaptive Server. 

ritpBaTa Bepci/ia, koato Microsoft pa3pa6oTBaT v\3u,nno caMOcrosiTe/iHO, e 
Bepcufl 6, koato e o6*iBeHa b cpeAaTa Ha 1995 r. ToBa e Bepcu^Ta b koato ce 
noflBABaT hakom ot K/iionoBMTe e/ieMeHTM Ha ctpBtpa, KaTO SQL Enterprise 
Manager, B"b3MO>KHOCTMTe 3a pen/imou.wfl Ha ashhm m t.h. fleceT Meceua no- 
KtCHO KOMnaHMATa nycKa v\ Bepcua 6.5 Ha npoAyKTa, b koato ce pa3BMBaT 
yc/iyrwTe npeA/iaraHM ot ctpBtpa 3a auanv\3 Ha ashhm (data warehousing). 

CneABamaTa Bepcua 7.0 Ha npoAyKTa e o6*iBeHa ocJDMuna^HO npe3 1998 
roAMHa. CtpBtptT v\3i\v\3a c M3u.fl/io npepa6oTeHa apxnTeKTypa, koato bk/iioh- 
Ba v\3\\s\no npeHanncaHa Mawi/ma 3a 6a3M OTAaHHki, KaKTO v\ hmcto hob MeTOA 
3a ynpaB/ieHwe Ha 3aK/iionBaHeTO, B"b3CTaHOBflBaiun a/iropwTMki, AHeBHMK Ha 

TpaH3aKUMMTe M AP- 

npe3 2000 roAMHa e nycHaTa c/ieABamaTa Bepcua Ha npoAyKTa - Microsoft 
SQL Server 2000. Tn BK/iiouBa mhoto hobm b"B3mo>khoctm KaTO pa3npeAe/ieHki 
4acTM4HM v\3vnep,v\ (distributed partitioned views) v\ AP- ToBa e BepcuaTa, 
koato e c Haw-ujupoKO pa3npocTpaHeHne b MOMeHTa. 

KaKTO MO>Ke p,a ce v\ onaKBa, Microsoft pa3pa6oTBaT HOBa Bepcua Ha npoAyKTa 
c koaoboto Ha3BaHne Yukon (SQL Server 2005), koato kbm MOMeHTa e b eTan 
Ha 6eTa Bepcua. Ta me BK/iiouBa hakom 3HannTe/iHw noAo6peHw*i, ioto 
Brpa>KAaHe Ha CLR b aapoto Ha cbpBtpa, KaTO no to3m HanwH me ce npeAOC- 
TaBM B"b3MO>KHOCT 3a nwcaHe Ha ctxpaHeHM npoueAypn Ha C#. 

CMCTeMHM KOMncmeHTM Ha SQL Server 2000 

CucTeMHMTe KOMnoHeHTM Ha SQL Server 2000 MoraT p,a ce pa3p,enf\j nav\- 
rpy6o Ha ABa BMAa - yc/iyrw, komto npeA-fiara CtpBtptT v\ MHCTpyMeHTM 3a 
pa6oTa c Hero. 
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Yc/iyrM 

- MSSQLServer - TOBa e MawkmaTa 3a 6a3M ot ashhm Ha Microsoft SQL 
Server 2000. Tn ynpaB/iflBa bcmukm cpaM/iOBe, komto yuacrBaT b AafleHa 
6a3a ot ashhh, npnTexaBaHa ot cbpBtpa, o6pa6oTBa v\ M3n"b/iH*iBa 
BCM4KM SQL KOMaHAM, komto nocrbnBaT 3a M3n"b^HeHne. B Hea ce 
ynpaB/iABa CMrypHOcrra, M3rpa>KflaT ce v\ ce M3no/i3BaT mhackcm v\ t.h. 

- SQLServerAgent - npefl/iara b"B3mo>khoctm 3a 3aflaBaHe Ha nepno- 
AM4HO M3n"b^HflBaHM 3aAanM Btpxy ctpBtpa v\nv\ M3BecTABaHe 3a 
B"b3HMKHa/iki npo6/ieMM. 

- MSSQLServerADHelper - M3no/i3Ba ce 3a MHTerpauna Ha SQL Server c 
Active Directory. Ta3M yc/iyra Ao6aB*i v\nv\ npeMaxBa o6eKTMTe, komto ce 
M3no^3BaT 3a perncTpupaHe Ha MHCTaHunn Ha Microsoft SQL Server b 
Active Directory. 

- MSSQLServerOLAPService - npeA-nara MHCTpyMeHTM 3a aHa/iM3i/ipaHe 
Ha flaHHM, ctxpaHeHM b CK/iaAOBe 3a ashhm (data warehouse). Hakom 
BMAOBe 3aaBKM o6xBamaT orpoMHO KO/iMnecrBO ashhh, nopaAM KOeTO 
taxhoto M3n"b^HeHne ce 3a6aB*i mhoto. 3apaAM TOBa o6mkhob6ho ashhm- 
Te, komto ce 3acaraT ot TaKbB bma 3aaBKM, ce o6o6iuaBaT v\ cbxpaHABaT 

B TaK"bB BMA CK/iaA 3a ASHHM. 
MHCTpyMeHTM 

- Enterprise Manager - TOBa e ochobhmat MHCTpyMeHT, komto ce 
M3no^3Ba 3a aAMMHMCTpMpaHe Ha ctpBtpa. C HeroBa noMOiu ce M3n"b/i- 
HABaT 3aAa4M, KaTO cb3AaBaHe Ha hobm 6a3M, cb3AaBaHe m B"b3craHO- 
BABaHe Ha apxMBHM KonMa Ha 6a3aTa ot ashhm, cb3AaBaHe Ha Ta6/iMu.M, 
M3MeAM, AnarpaMM, ynpaB/ieHMe Ha mhackcm Ha Ta6/iMU.M m AP- MS SQL 
Server Enterprise Manager npeAOcraBfl MHTepcpeMC cbBMecrMM c 
Microsoft Management Console (MMC). 

- Query Analyzer - npeAcraB/iflBa MHCTpyMeHT 3a cb3AaBaHe, TecTBaHe 
m HacTpoMKa Ha T-SQL CKpMnTOBe. Tom npeA-fiara Lua6/iOHM 3a ycKopa- 
BaHe npoueca Ha pa3pa6oTKa, MHTepaKTMBeH Ae6"brep, rpacpMUHa Ana- 
rpaMa Ha n/iaHa Ha M3n"b/iHeHMe Ha SQL 3a*iBKaTa m aP- M3no/i3Ba ce 
HaM-necro 3a M3n"b/iHeHMe Ha SQL3aaBKM b MHTepaKTMBeH pe>KMM. 

- DTS (Data Transformation Services) - M3no/i3BaT ce npM Heo6xoAM- 
moct 3a AecpMHMpaHe Ha peiueHMa 3a npeMecTBaHe Ha ashhm ot m kbm 
B"bHiuHM m3T04hmum. ripeAM AaHHMTe p,a npMCTMTHaT ao onpeAe/iflHaTa 
mm ue/i, MMa B"b3MO>KHOCT p,a ce 3aAaAe M3n"b/iHeHMeTO Ha AaAeHa 
TpaHecpopMauMfl HaA tax. 3a m3T04hmum Ha ashhm MoraT p,a cnywaT 
ApyrM pe^auMOHHM 6a3M ot ashhm (KaTO HanpMMep Oracle), KaKTO m 

M3T04HMUM Ha ASHHM CbXpaHflBaHM B pa3/lMHeH OT pe/iaU.MOHHMfl MOAe/1 

(HanpMMep Microsoft Exchange). 

- SQL Profiler - TOBa e MHCTpyMeHT, komto npMXBaiua Cb6MTMfl ot SQL 
Server. TaKMBa c"b6MTMfl MoraT p,a 6"bAaT HanpMMep M3n"b/iHeHMeTO Ha 
SQL KOMaHAa, BK/iionBaHe Ha noTpe6MTe/i kbm ctpBtpa m aP- C/ieA KaTO 
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6"bflaT npuxBaHaTM noflo6HM cb6v\Tv\n, MHCJDopMaunflTa ot tax Mcoxe fla 
6"bfle M3no^3BaHa 3a fla ce MfleHTm£km.kipaT i/i3n"b/iHflBamki ce 6aBHO SQL 
3aaBKM c ue/i fla ce onTMMH3npaT, npocneflHBaHe Ha cepi/m ot KOMaHflu, 
BOfleiflM flo npo6/ieMM v\ flp. C flpyrn flyMM, TOBa e MHcrpyMeHTbT, npe3 
komto MO>KeTe fla HaflHMKHeTe b cbpueTO Ha SQL Server. 

SQL XML - npefl/iara B"b3MO>KHOCTM 3a ki3n"b/iHeHwe Ha SQL 3aaBKM, 
komto BptiuaT XML KaTO pe3y/iTaT. flaBa b"B3mo>khoctm 3a ny6/ikiKyBaHe 
Ha flaHHM b ye6 cpefla (b Internet Information Services - IIS). 

Analysis Manager - npeflocraBH bbsmokhoctm 3a aflMUHMCTpupaHe Ha 
Analysis Server. Analysis Server e cbpBtpHi/mT KOMnoHeHT Ha 
MSSQLServerOLAPService. 



riporpaMupaHe 3a SQL Server 2000 

nporpaMHMTe cpeflu, komto ce w3no/i3BaT HaM-necro npn pa3pa6oTKa Ha 
npw/ioweHkifl Ha .NET BK/iK)4Bamki SQL Server ca: Visual Studio .NET 2003 v\ 
Query Analyzer. 

Visual Studio .NET 

Visual Studio .NET BK/iK>HBa hakom i/mcrpyMeHTki, komto cnoMaraT pa3pa6oT- 
KaTa Ha npn^OKeHna, CB"bp3aHM c 6a3M ot flaHHM. Kbm tax cnafla v\ t. Hap. 
Server Explorer. Tom npeflcraB/iflBa KOH30/ia 3a MeHaxupaHe Ha ctpBtpn 
(BK/iK>ni/iTe/iHO m TaKMBa 3a 6a3M ot flaHHM). Bki3ya/iM3kipaHeTO My Ha eKpaHa 
CTaBa npe3 MeHKrro View -> Server Explorer. Hpe3 Hero MO>KeTe fla pa3r/ie>K- 
flaTe m MaHwny/iwpaTe pa3/ikinHMTe o6eKTM Ha eflHa 6a3a ot flaHHM, flHeBHMKa 
Ha cb6kiTi/mTa Ha Windows (event log), cneflMTe pa3/innHw noKa3aTe/iw Ha 

npOM3BOflMTe^HOCTTa m flp. 

Eto KaK M3Me>Kfla Server Explorer: 



EBHBB1BIBW 


m i %U 


B- E3 Performance Counters jj 


E- ^ Services 


B- 9 SQL Servers 


B- ^ NAKOV 


B- @b DatingSite 




B- @g" Database Diagrams 




B- Ejfl Tables 




B- IH AdminCredentials 




B- IH Categories 




B- IH ExceptionsLog 



MHTepecHa b"B3mo>khoct, koato ce npefl/iara ot Server Explorer e pa3r/ie>K- 
flaHMTe pecypcn (KaTO Ta6/inu.n b flafleHa 6a3a ot flaHHM), komto MOxeTe fla 
MaHnny^npaTe npe3 Hero, fla ce npwB/ianBaT b flafleHa ifcopMa Ha npn/ioxe- 
HueTO. flpn Ta3M onepaunfl aBTOMaTMUHO ce reHepupaT cbOTBeTHMTe o6eKTM 
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3a AOCTbn flo Ta6/iMuaTa. npefl/iara ce v\ bbsmokhoct 3a nocrbnKOBO M3n"b/i- 
HeHne Ha ctxpaHeHM npoueflypM Ha cbpBtpa b cpeflaTa Ha Visual Studio .NET. 

flpyra b"B3mo>khoct, koato npefl/iara cpeflaTa 3a pa3pa6oTKa, e cb3flaBaHeT0 
Ha t. Hap. npoeKTM 3a 6a3M ot flaHHM (DB Projects). Te npeflcraB/isiBaT 
rpynnpaHeTO Ha OTfle/iHM CKpunTOBe, komto cb3flaBaT o6eKTMTe Ha 6a3aTa ot 
flaHHM b eflMH npoeKT. Ot to3m npoeKT MMa b"B3mo>khoct fla ce Cb3flafle 
nt^HMAT CKpunT 3a cb3flaBaHe Ha o6eKTMTe. ripeflMMCTBaTa Ha to3m noflxofl 
ca, ne BMHarn e Ha/iwueH CKpunT, ot komto Mowe fla ce Cb3flafle 6a3aTa ot 
flaHHM. B"b3MO>KHO e m 3ana3BaHe Ha cpafi/iOBeTe, cbcraBflmM flafleH DB Project 
b CMCTeMa 3a kohtpo/i Ha m3xoahma koa, noflo6Ha Ha SourceSafe, no to3m 
Ha^MH ce na3M mctopma 3a npoMeHMTe no 6a3aTa ot flaHHM m MMa Bt3MO>KHOCT 
3a BptiuaHe Ha CTapa BepcMfl npM HenpaBM/iHM npoMeHM. 

Mo>Ke 6m Haki-ro/iflMOTO yflo6cTBO Ha npoeKTMTe 3a 6a3M ot flaHHM e B"b3MO>K- 
HOCTTa b tax fla c/io>kmm ctxpaHeHMTe npoueflypM m fla vv\ M3n"b/iH*iBaMe 
nocTtnKOBO ot cpeflaTa Ha Visual Studio, no to3m HanMH MO>KeM fla flo6aBMM 
KtM eflMH cb/iiowbH DB Project, cbfltpwam bcmukm o6eKTM Ha 6a3aTa ot 
flaHHM, ye6 ycnyra ocbiuecTBABaiua flocrbn ao Ta3M 6a3a ot flaHHM m 
K^MeHTCKOTO npM/io>KeHMe 3a Ta3M ycnyra M3rpafleHO Ha 6a3aTa Ha Windows 
Forms m/im ASP.NET. TaKa bcmukm nacm, Heo6xoflMMM 3a M3rpa>KflaHe Ha 
flafleHO npM^o>KeHMe, me BtpBAT 3aeflHO. 

Query Analyzer 

EflMH ot HaM-no/ie3HMTe MHCTpyMeHTM, npM ct3flaBaHe m HacTpoMKa Ha SQL 
3aaBKM 3a SQL Server e npefl/iaraHMAT ot Hero MHcrpyMeHT - Query Analyzer. 

Hpe3 Hero MO>xe ziecHO m 6"bp30 fla ce cb3flaBaT pa3/iMHHM SQL 3aaBKM. 3a*iB- 
KMTe MoraT fla ce nMiuaT ptuHO m/im fla ce cb3flaBaT Ha 6a3aTa Ha Lua6/iOHMTe, 
komto MflBaT KtM npoflyKTa. ToBa CTaBa npe3 npMB/ianBaHe Ha cbOTBeTHMa 
Lua6/iOH ot Templates crpaHMuaTa Ha Object Browser b pa6oTHOTO npocrpaH- 
ctbo 3a B"bBe>KflaHe Ha SQL 3aaBKMTe. 

flpyra no/ie3Ha bbsmokhoct, npefl/iaraHa ot Query Analyzer e fle6"brBaHeTO 
Ha ctxpaHeHM npoueflypM. fle6"brBaHeTO Ha ctxpaHeHM npoueflypM He ce 
pa3/iMnaBa ot fle6"brBaHeTO Ha koa Ha C# - flecpMHMpaT ce toukm Ha npeKtc- 
BaHe m ce Ha6/iK)flaBaT onpefle/ieHM ctomhoctm npM nocrbnKOBOTO v\3Wbi\ue- 
HMe. CTapTMpaHeTO Ha nocrbnKOBOTO M3n"b/iHeHMe CTaBa npe3 M36MpaHe Ha 
cbxpaHeHaTa npoueflypa ot cbOTBeTHaTa 6a3a ot flaHHM m M36op Ha Debug ot 
KOHTeKCTHOTO MeHK), noKa3Bamo ce npM HaTMCKaHe Ha fleceH 6yTOH Ha 
MMiuKaTa. 




He fle6t>rBaiiTe ci>xpaHeHa npoMeaypa Ha o>pBi>p Ha komto 
pa6oTfiT pea/iHM noTpe6nTe/in. ripw to3m npoijec ce 3aeMaT 
MHOweaBO pecypcM, KoeTO Mowe fla flOBefle no npeicbCBaHe 
pa6oTaTa Ha ocraHa/wTe noTpe6nTe/in. 



Query Analyzer MMa b"B3mo>khoct m 3a cpMHa HacTpoMKa Ha npoM3BOflMTe/i- 
HOCTTa Ha flafleHa SQL 3a*iBKa. ToBa CTaBa npe3 pa3r/ie>KflaHe Ha t. Hap. n/iaH 
Ha M3n"b/iHeHMe (execution plan) m OTcrpaHHBaHe Ha TecHMTe MecTa npM 
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M3n"b^HeHne Ha 3a*iBKaTa ot cbpBtpa. noKa3BaHeTO Ha n/iaHa Ha ki3n"b/iHeHkie 
CTaBa npe3 npeABapi/iTe/iHO BK/iionBaHe Ha onunaTa Ha Show Execution Plan, 
ot MeHKDTO Query, kohto noKa3Ba b rparJ>i/meH bma ojp,ei\uv\je crbnKM npn 
M3n"b/iHeHweTO Ha noc/ieflHO crapTwpaHaTa SQL3aaBKa. 

MoMeHT ot pa6oTaTa Ha Query Analyzer e noKa3aH Ha c/ieABauiaTa KapTMHKa: 



■C SQL Query Analyzer - [Query - Stephan.Sale.STEPHAN\Stephan - Untitled**] 



File Edit Query Tools Window Help 



-lP|x| 
J Six 



& s 



£ m S0« >" 



v ► 



Sale 



zlia w^lif m 



Object Browser 


*1 




9 Stephan(STEPHAN\Stephan) 


^_ 




^ Stephan 


^ 




H-Q dotNETBook 






$-0 lden 


ityDemo 

er 
;l 






H-0 mast 




H-fJ mod 




H-Q msdb 






H-fJ Northwind 






H-fJ PharmaTrade 






H-Q PharmaTradeTest 






H-0 pubs 






H-0 Sale 






H-Q Stephan 






H-0 'empdb 


^ 




^f Objects 


ttj=j] Templates 







SELECT a. Name, si . Quantity, si . SalePrice 
FROM Saleltera si INNER JOIN Article a 
ON si. ArticlelD = a.ArticlelD 



SELECT AVGISalePrice) 



FROM Salelten 



li 



(No column name) 



5.726666 



l~l Grids fif) Messages 



Step 5TEPHAN\5tephan (51) Sale 0:00:00 1 rows Ln 6, Col 14 



Connections: 1 



B npo3opeua 3a 3a*iBKki ca HanncaHM ABe 3aaBKM, komto 6nxa ce ki3n"b/iHki/iki 
eAHa c/iefl flpyra. Ako MCKaMe p,a M3n"b/iHMM caMO eAHa ot tax Tpa6Ba fla a 
MapKupaMe (KaKTO e noKa3aHO Ha KapTMHKaTa) v\ p,a n crapTkipaMe npe3 
HaTMCKaHe Ha K/iaBkiuja [F5] v\nv\ M36op Ha Execute ot MeHKDTO Query. 

Touho Hafl npo3opeua 3a 3aaBKM ce HaMupa no/ieTO 3a M36op, ot KoeTO ce 
onpeAe/ifl Btpxy koh 6a3a ot ashhh uie ce ki3n"b/iH*iT BtBeAeHMTe KOMaHAH. B 
cnynafl e M36paHa 6a3aTa otashhh sale. 

noHJiTMeTO 6a3a ot a^hhm b SQL Server 

EAHa 6a3a ot ashhh b MS SQL Server ce Cbcroki ot MHO>xecTBO Ta6/im_iM v\ 
Apyrn o6eKTM KaTO cbxpaHeHki npou.eAypn, v\3vnep,v\, Tpurepn v\ t. h. 

BceKM ctpBtp MO>Ke Aa cbAtpwa hako/iko 6a3M ot ashhh, komto ca He3aBM- 
cmmm eAHa ot Apyra. Mo>KeM Aa MMaMe ABe Ta6/ikiu.n, c eAHaKBM MMeHa b ABe 

pa3^M4HM 6a3M OTASHHU. 

BcflKa 6a3a ot AaHHM MMa Haw-Ma/iKO eAMH <\>av\i\, b komto ce cbxpaHABaT 
AaHHMTe (data file) v\ ep,v\u TpaH3aKi_ikiOHeH cfjaM/i (transaction log), b komto ce 
na3M MHCJDopMauMfl 3a bcmukm HanpaBeHM no tax npoMeHM. rioc/ieAHi/iyiT ce 
M3no^3Ba npn B"b3craHOBsiBaHe Ha cwcreMaTa npn cpuB. 

Ha eAHa Mawi/ma MoraT Aa pa6oTHT eAHOBpeMeHHO hhko/iko SQL Server 
MHCTaHUMM, BCAKa ot komto ynpaB/iHBa HflKO/lKO 6a3M OT AaHHM. 
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Bc*iKa MHCTaHunfl Ha SQL Server cbfltpxa eflHa cwcreMHa 6a3a ot flaHHM, 
koato e HapeneHa master. Ta cbAtpwa cneu.ua/iHw ja6nv\u,v\, komto na3*iT 
cucTeMHa MHCpopMaunfl, M3no^3BaHa ot cbpBtpa m e cm/iho npenoptuwTe/iHO 
Aa He ce cb3AaBaT hobm v\j\v\ MOAncpnunpaT cbiuecTByBaiunTe TaM Ta6/inu.n. 

B-bBeflemie b T-SQL 

Pa3LunpeHMeTO Ha e3MKa SQL, M3no/i3BaHO b Microsoft SQL cbpBtp, ce Hapwua 
T-SQL (i/i/ii/i oiue Transact-SQL). To3M e3MK ochobho npep,nara 3 Tuna KOMaH- 
Am: Data Definition Language (DDL), Data Manipulation Language (DML), 
DataBase Console Commands (DBCC), iokto m hakom Apyrn b-b3mo>khoctm 
KaTO cucTeMHM cbxpaHeHM npoueAypn. 

B HacToaiuaTa TeMa H*iMa Aa AaBaMe noApo6HM o6acHeHMfl v\ npuMepn 3a 
e3MKa SQL v\ T-SQL, Tbv\ KaTO TOBa 6m OTHe/io o6eM c ro/ieMMHaTa Ha eAHa 
KHura. OnaKBa ce nwTaTe/ikiTe Aa ca 3ano3Ha™ c SQL CMHTaKCuca v\ c Hero- 
BMTe B"b3MO>KHOCTM. Ue/iTa HacTOfliuoTO BtBeAeHkieTO b T-SQL e Aa npeAOC- 
TaBMM KparbK nper/ieA Ha noAA"bp>i<aHaTa ot SQL Server cpyHKUkiOHa/iHOCT, 
6e3 Aa npeTeHAnpaMe 3a M3nepnaTe/iHOCT. 

Data Definition Language (DDL) 

DDL BK/iiouBa KOMaHAM 3a AecpMHMunfl m ynpaB/ieHwe Ha o6eKTMTe b 6a3aTa ot 
AaHHM (cb3AaBaHe, npoMAHa v\ M3TpnBaHe Ha Ta6/ikiu.n, v\3vnep,v\, Tpurepn v\ 
t.h.). rio-AO/iy e M/uocTpwpaHO M3no^3BaHeTO Ha KOMaHAMTe. 3a no-AeTaw/iHO 
onucaHne ce o6"bpHeTe kbm AOKyMeHTaun^Ta Ha SQL Server v\ Aont/iHMTe/i- 
HaTa ^MTepaTypaTa, noconeHa b Kpaa Ha TeMaTa. 

CREATE 

KoMaHAaTa create ce M3no/i3Ba 3a cb3AaBaHe Ha o6eKTM b 6a3aTa AaHHM, 
HanpuMep HOBa 6a3a AaHHM, Ta6/ikiu.a, v\3vnep,, cbxpaHeHa npoueAypa, Tpn- 
rep, MHAeKC, orpaHwueHwe v\ t.h. 

Cb3AaBaiie Ha HOBa 6a3a AaHHM 

J\a pa3MeAaMe ntpBO KaK ce cb3AaBa HOBa 6a3a AaHHM b SQL Server. ToBa 
CTaBa c KOMaHAaTa create database. rio-AO/iy e AaAeH npuMepeH SQL 
CKpunT, komto c"b3AaBa HOBa 6a3a AaHHM c MMe sales: 



USE master 












GO 














CREATE 


DATABASE 


Sales 










ON 














( NAME 


= Sales 


data, 










FILENAME = ' c 


: \mssql\ 


dat 


a\Sales 


data 


.mdf , 


SIZE 


= 10, MAXSIZE = 


50, 


FILEGROWTH = 


= 5 ) 


LOG ON 














( NAME 


= 'Sales 


_log', 
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FILENAME = 'c:\mssql\data\Sales_log.ldf, 
SIZE = 5MB, MAXSIZE = 25MB, FILEGROWTH = 5MB 
GO 



ntpBMflT peA (KOMaHAaTa use master) ot npuMepa 3aAaBa, ne cneABamwTe 
KOMaHAM me ce M3n"b/iH*iBaT b KOHTeKCTa Ha 6a3aTa ashhm master, T.e. 

BCM4KM C^eABaiUM KOMaHAM IOTO INSERT, DELETE M T.H. U\e 3aCflraT 06eKTM OT 

noconeHaTa 6a3a ot ashhh, ocBeH aKO He e noconeHa abho Apyra. 

go KOMaHAaTa cnrHa/iM3npa Ha K/iweHTCKMTe MHCTpyMeHTM, ne onepaTopnTe 
npeAM Hea ao Hana/iOTO Ha CKpunTa v\nv\ Apyra go KOMaHAa Tpa6Ba p,a 6"bAaT 
M3n"b^HeHM b naKeT. M3n"b/iHeHi/ieTO Ha KOMaHAHTe b naKeT HaMa/iflBa KOMy- 
HMKaunflTa Me>KAy ctpBtpa v\ K/iweHTa v\ noBMiuaBa npoki3BOAMTe/iHOCTTa. 

KOMaHAaTa create database ot npuMepa cb3AaBa 6a3a ashhm c MMe sales. 
Oaw/ivr, cbxpaHABaiu AaHHMTe, ce onpeAe/ia p,a 6"bAe saies_data, 3a komto 
ce 3aAaBaT Hana/iHa ro/ieMkma 10MB, MaKCMMa/iHa ro/ieMMHa 50 MB v\ crbnKa 
Ha HapacTBaHe 5 MB. Oaw/itT c AHeBHMKa Ha TpaH3aKunnTe ce 3aAaBa p,a 
6"bAe sales_log c Hana/iHa ro/ieMMHa 5 MB, MaKCMMa/iHa ro/ieMkma 25 MB v\ 
CTtnKa Ha HapacTBaHe 5 MB. OnpeAe/isiHeTO Ha CTbnKMTe Ha HapacTBaHe Ha 
noco^eHMTe <\>av\noBe e BaxeH MOMeHT 3a npon3BOAHTe/iHOCTTa Ha eAHa 6a3a 
ot ashhh, 3aiuoTO HapacTBaHeTO e 6aBeH npouec, komto aKO ce cnyuBa necro 
me B/ioujM npon3BOAMTe^HOCTTa. 3aAaBaHeTO Ha npeKa/ieHO ro/iflMa crbnKa Ha 
HapacTBaHe cbiuo e /iolu BapnaHT, 3aiuoTO ToraBa BpeMeTO 3a HapacTBaHe me 
6"bAe npeKa/ieHO hd/iamo v\ me cnpe 3a A"b/iro BpeMe pa6oTaTa Ha ctpBtpa. 

C"b3AaBaHe Ha Ta6/inun 

HeKa cera bmamm KaK motom p,a cb3AaBaMe Ta6/inuM b AaAeHa 6a3a ashhm b 
SQL Server v\ KaK MOxeM p,a Ao6aBAMe MHAeKCM kbm cbiuecTByBaiun Ta6/inuw. 
C^eABaiunflT npuMep cb3AaBa Ta6/ii/iua Ha MMe users b 6a3aTa ot ashhm 
sales m AecJDMHupa MHAeKC 3a KO/iOHaTa, koato cbxpaHABa irbpBMUHWfl v\ 
k/iioh: 



USE Sales 
GO 

CREATE TABLE Users 
( 

UserlD int identity NOT NULL, 

FirstName nvarchar ( 50 ) , 

LastName nvarchar ( 50 ) , 

Email varchar (50) , 

Phone varchar (20) , 

Phone2 varchar (20) , 

Mobile varchar (20) 



GO 
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CREATE CLUSTERED INDEX IDX_USERS_PK 

ON Users (UserlD ASC) 

GO 



Ta6/lkluaTa Users ce CbCTOM OT noneTaTa UserlD, FirstName, LastName, 
Email, Phone, Phone2 M Mobile. ritpBOTO no/ie ce 3aAaBa, ne me CbA"bp>Ka 

ue/ionwc/iei-m ctomhoctm. flo6aBAHeTO Ha not null kbm flecpMHuunaTa Ha 
flo6aBfl orpaHwueHweTO ctpBtpa p,a He AonycKa npa3HM ctomhoctm 3a TOBa 
none, T.e. BMHarM Tpa6Ba p,a MMa BtBeAeHa ctomhoct 3a Hero. 3aAaBaHeTO Ha 
identity 3a AaAeHa KO/iOHa yKa3Ba, ne cbpB"bp"bT caM me reHepMpa 
nocneAOBaTe/iHM HapacTBaiuM ctomhoctm 3a cbOTBeTHOTO none. ToBa 03Ha- 
naBa, ne ntpBMflT 3anMC b Ta6/iMuaTa me uMa useriD = l, btopmat useriD = 
2 m t.h. 3a cbwa/ieHMe o6ane, He ce rapaHTMpa ne reHepMpaHaTa nopeAMua ot 
nMC/ia me e HenpeKbCHaTa, T.e. cneA 1 Moxe p,a ce 3aAaAe HanpaBO 3. 

OcTaHa^MTe noneTa ce 3aAaBaT, ne me cbAtpxaT cmmbo/ihm ashhm, KaTO b 
CKo6MTe e noconeHa MaKCMMa/iHaTa A"b/i>KMHa Ha cmmbo/ihma hm3, komto Moxe 
Aa ce cbxpaHABa. noneTaTa, 3aAaAeHM ioto varchar ca xapaKTepHM c TOBa, 
ne 3aeMaT cpM3M4ecKM TO/iKOBa Macro b 6a3aTa ot ashhm, ko/ikoto e 

A"b^>KMHaTa Ha CbXpaHflBaHMfl OT TAX CMMBO/ieH HM3, a He ko/ikoto e 6wna 

MaKCMMa^HaTa o6*iBeHa A"b/i>KMHa npM cb3AaBaHeTO Ha 6a3aTa ot AaHHM. 

3a Ta6^MuaTa ce cb3AaBa mhackc idx_users_pk no noneTO useriD, komto 
noApe>KAa AaHHMTe no HapacTBam peA, 3apaAM Ao6aBeHaTa K/iionoBa AyMa 
asc. M3no^3BaHeTO Ha clustered b AecpMHMUMATa cb3AaBa cneuMa/ieH 
K/itcrepeH MHAeKC, komto yKa3Ba Aa ce M3no/i3Ba rJ>M3MnecKa noApeA6a Ha 
3anMCMTe b Ta6/iMuaTa. npM K/itcrepHMTe mhackcm AaHHMTe ot Ta6/iMuaTa ce 
cbxpaHABaT Bvrpe b caMMa mhackc. 3a pa3/iMKa ot tax o6MKHOBeHMTe mhack- 
cm ca OTAe/iHa cpM3M4ecKa CTpyKTypa, nopaAM KoeTO pa6oT*iT no-6aBHO. 

ALTER 

KoMaHAaTa alter ce M3no/i3Ba 3a npoMAHa Ha o6eKTM b 6a3aTa ot AaHHM, 
HanpMMep npoMAHa Ha 6a3a ot AaHHM, npoMAHa Ha Ta6/iMua, npoMAHa Ha 
ctxpaHeHa npoueAypa, npoMAHa Ha orpaHMneHMe, npoMAHa Ha mhackcm t. h. 

Hpe3 KOMaHAaTa alter, HanpMMep, e B"b3MO>KHO Aa ce npoMeHM AaAeHa 
Ta6/iMua, KaTO ce Ao6aBM v\nv\ M3TpMe AaAeHa KO/iOHa. flo6aBAHeTO Ha KO/iOHa 
CTaBa no HanMH, npM komto cbmecTByBamnTe ao MOMeHTa AaHHM b ocra- 
Ha/iMTe ko/iohm ce 3ana3BaT. C/ieABamnflT npMMep MOAMCpMUMpa cb3AaAeHaTa 

no-rope Ta6/lMUa Users KaTO A06aBfl KO/lOHa C MMe Pass OT TMn varchar c 
A"b/l>KMHa 100 CMMBO/ia. 



USE Sales 

GO 

ALTER TABLE Users ADD Pass VARCHAR (100) 
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Eto m eAMH npuMep 3a MOAwrJ>m<auMfl Ha 6a3a ashhh. Tom MOAnrJ>i/mnpa 

6a3aTa ASHHM Sales, KaTO A06aBfl HOB <\>a\AJ\ C MMe Sales_idx . ndf , B KOMTO 

me ce ctxpaHflBaT AaHHMTe nocrbnBaiun b Ta3M 6a3a. 



USE master 




GO 




ALTER DATABASE Sales 




ADD FILE 




NAME = Sales idx, 




FILENAME = 'd:\mssql\data\Sales idx. ndf 


r 


SIZE = 5MB, MAXSIZE = 50MB, FILEGROWTH = 
) 


5MB 



DROP 

KoMaHAaTa drop ce M3no/i3Ba 3a M3TpnBaHe Ha o6eKTM ot 6a3aTa ot ashhm, 
HanpuMep M3TpnBaHe Ha 6a3a ot ashhh, M3TpnBaHe Ha Ta6/iwua, npeMaxBaHe 
Ha MHAeKC, M3TpnBaHe Ha cbxpaHeHa npoueAypa, npeMaxBaHe Ha orpaHM- 
neHwe, M3TpnBaHe Ha Tpurep v\ t.h. 

flewcTBueTO Ha KOMaHAaTa me 6"bAe w/uocTpwpaHO npe3 ABa npuMepa. 
ntpBMflT ot tax M3TpnBa Ta6/ikiuaTa users ot 6a3aTa ashhh sales, a btopmat 
M3TpnBa caMaTa 6a3a ashhm sales: 



USE Sales 
GO 

DROP TABLE Users 

USE master 

GO 

DROP DATABASE Sales 



GRANT 

KoMaHAaTa grant b SQL Server ce M3no/i3Ba 3a 3aAaBaHe Ha npaBO Ha AaAeH 
noTpe6kiTe/i {v\nv\ po/ia) p,a M3B"bpujBa onpeAe/ieHM p,ev\CTBV\f\ Btpxy AaAeH 
o6eKT ot 6a3aTa ashhm. HanpuMep 3a eAMH noTpe6kiTe/i MO>xe p,a ce pa3peujn 
Ao6aBAHeTO Ha 3anncn kbm AaAeHa Ta6/iwua, aoioto 3a Apyr TOBa MO>xe p,a e 
3a6paHeHO. 

C^eABaiunflT npuMep 3aAaBa npaBO Ha BceKM noTpe6kiTe/i Ha 6a3aTa ashhm p,a 
M3n"b^HABa KOMaHAaTa select Btpxy Ta6/ikiuaTa users: 



USE Sales 
GO 

GRANT SELECT ON Users TO Public 
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GO 



Po/iflTa Public, koato e ki3no/i3BaHa, o6eAHH*iBa bcmukm noTpe6kiTe/iw b 
6a3aTa ashhu. KoMaHflaTa grant MO>xe p,a pa6oTM KaKTO c noTpe6nTe/iw, TaKa 
m c po/iw. 

DENY 

KoMaHAaTa deny b SQL Server ce M3no/i3Ba 3a OTHeMaHe Ha flaAeHO npaBO ot 
noTpe6kiTe/i 3a Aocrbn ro p,ap,eH pecypc. ripuMeptT no-AO/iy OTHeMa npaBaTa 
Ha BCM4KM noTpe6kiTe/iki 3a Ao6aBAHe, M3TpnBaHe v\ o6HOBABaHe Ha Ta6/ikiuaTa 

Users B 6a3aTa OTAaHHM Sales: 



USE Sales 








GO 








DENY INSERT, 


UPDATE , 


DELETE ON Users 


TO Public 


GO 









REVOKE 

KoMaHAaTa revoke ce M3no/i3Ba 3a OTMAHa Ha AewcTBueTO Ha KOMaHAMTe 
grant v\nv\ deny. M3no/i3BaHeTO Ha KOMaHAaTa e w/uocrpkipaHO npe3 cneABa- 
LUMflT npuMep: 



USE Sales 
















GO 
















GRANT SELECT ON Users 


TO Public 












DENY SELECT ON U 


sers 


TO Guest 












-- Guest account 


don ' 


t have permissions 


to 


execute 


SELECT 


-- statement on Users 


table 












REVOKE SELECT ON 


Users TO Guest 












-- Guest account 


can 


execute again 


SELECT 


statement 


s 


on 


-- Users table 

















B npuMepa grant KOMaHAaTa 3aAaBa npaBa 3a M3n"b/iHeHne Ha select 3aaBKM 
Ha BCM4KM noTpe6kiTe/in Btpxy Ta6/ii/iuaTa users. C/ieA TOBa npe3 deny ce 
OTHeMaT npaBaTa Ha noTpe6MTe/i*i Guest p,a M3n"b/iH*iBa select 3aaBKM Btpxy 
Ta6^nuaTa users. KoMaHAaTa revoke Bptiua npaBaTa Ha noTpe6kiTe/i*i Guest 
3a M3n"b/iHeHwe Ha select 3a*iB km. 

Data Manipulation Language (DML) 

DML BK/iiouBa KOMaHAM 3a TtpceHe, M3B/ikmaHe, Ao6aB*iHe v\ M3TpnBaHe Ha 
AaHHM. HaKpaTKO b HacToaiuaTa TeMa me pa3r/ieAaMe AewcTBueTO Ha KOMaH- 

AMTe SELECT, INSERT, UPDATE M DELETE. 
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SELECT 



KoMaHAaTa select ce M3no/i3Ba 3a M3B/ikmaHe Ha ashhu. Ta Bptiua ioto 
pe3y/iTaT Ha6op ot 3anncn ot eflHa m/im hako/iko Ta6/ikiun. CnHTaKCMCbT Ha 
KOMaHAaTa e ci\ep,uv\s\j\ 



SELECT select list 




[INTO new table name] 




FROM table list 




[WHERE search conditions] 




[GROUP BY group by list] 




[HAVING search conditions] 




[ORDER BY order list [ASC 


DESC] ] 



select e SQL KOMaHAaTa, koato e eAHOBpeMeHHO c Haw-c/io>KeH CMHTaKCuc v\ 
HaM-necro M3no/i3BaHa. 3arpaAeHMTe b KBaApaTHM cko6m K/iay3M ca He3aA"b/i- 
>KMTe^HM. OTAe^HMTe v\ e^eMeHTM MMaT npeAHa3Ha4eHne KaKTO cneABa: 

- seiect_iist - npeAcraB/iflBa cnwcbKa ot ko/iohm, komto me ce BtpHaT 
KaTO pe3y/iTaT ot ki3irb/iHeHkieTO Ha 3aaBKaTa. Moxe p,a ce i/i3no/i3Ba *, 
3a p,a ce OKaxe, ne me ce BtpHaT bcmukm ko/iohm ot 3acerHaTMTe 

Ta6/1MUM. 

- new_tabie_name - MMe Ha Ta6/iwua, b KOATO ce 3anncBa pe3y^TaT"bT ot 
M3n"b^HeHneTO Ha 3a*iBKaTa. Ta3M Ta6/ikiua ce cb3AaBa aBTOMaTMUHO v\ 
He Tpa6Ba Aa cbiuecTByBa npeAH TOBa b 6a3aTa ot ashhu. CxeMaTa v\ ce 
reHepupa aBTOMaTMUHO no TaKbB HanwH, ne Aa Moxe Aa 6"bAaT BMtKHa™ 
b Hea BtpHaTMTe KaTO pe3y^TaT AaHHM. 

- table_list - cnncbK Ha Ta6/ikiukiTe, ot komto ce M3B/innaT AaHHMTe 
(KO^OHMTe), BptiuaHM KaTO pe3y/iTaT. 

- search_condition (3a WHERE K/iay3aTa) - OnpeAe/lfl yC/lOBMfl, KOMTO 

Tpa6Ba Aa yAOB/ieTBopsiBaT 3anwckiTe ot M36poeHMTe Ta6/inuM 3a Aa ce 
BtpHaT KaTO pe3y/iTaT ot i/i3n"b/iHeHkieTO Ha 3a*iBKaTa. 

- group_by_iist - 3aAaBa npaBki/ia, no komto 3anncnTe yAOB/ieTBopa- 
Baiun yc^OBMATa, 3aAaAeHM b search_condition, Aa ce rpynnpaT. 
BeAHtx rpynnpaHM, Btpxy tax Moxe Aa ce npw/io>KaT pa3/innHw 
arpernpaiun c|DyHKUMM. ArpernpaiunTe c|DyHKUMM me 6"bAaT o6acHeHM no- 
KtCHO b HacToaiuaTa TeMa. 

- search_condition (3a HAVING K/iay3aTa) - 3aAaBa yC/lOBklfl 3a c|dm^tpm- 

paHe Ha rpynnpaHMTe npe3 group by 3anncn. 

- order_iist - 3aAaBa KpnTepnn, no komto Aa 6"bAaT noApeAeHM AaHHMTe 
BtpHaTM ot 3aaBKaTa. asc m desc 3aAaBaT cbOTBeTHO HapacTBaiu M 
HaMa^ABaiu peA- asc ce npneMa no noApa36npaHe v\ Moxe Aa ce 
M3nycHe. 
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npMMepM 3a M3nosi3BaHeTO Ha SELECT 

5e3 p,a HaB^M3aMe b p,ejav\i\v\ v\nv\ p,a npeTeHAnpaMe 3a M3nepnaTe/iHOCT, me 
AaAeM hako/iko npuMepa 3a M3no/i3BaHeTO Ha select KOMaHAaTa 3a ki3B/iw- 
naHe Ha ashhm ot SQL Server 6a3a ashhm. 

npMMep 3a SELECT c ORDER BY K/iay3a 

ripHMepHa SELECT 3aflBKa, KOflTO M3B/lkma KO/lOHMTe FirstName, LastName M 

Mobile ot Ta6/ikiuaTa users, KaTO 3aAaBa nceBAOHMMa gsm 3a nocneAHaTa 
KO/iOHa, e AaAeHa no-AO/iy: 



USE Sales 
GO 

SELECT FirstName, LastName, Mobile as GSM 

FROM Users 

ORDER BY LastName 



Pe3y/iTaTbT me 6"bAe copTupaH no KO/iOHaTa LastName b HapacTBaiu peA 
6/iaroAapeHwe Ha order by K/iay3aTa. 

npMMep 3a SELECT c WHERE K/iay3a 

ripuMep 3a M3no^3BaHeTO Ha where K/iay3aTa e AaAeH b cneABamaTa SQL 
3aaBKa: 



USE Sales 

GO 

SELECT FirstName, LastName, Mobile as GSM 

FROM Users 

WHERE LastName = 'Ivanov' 



Pe3y/iTaTbT ot ki3n"b/iHeHweTO Ha ropHaTa 3a*iBKa me 6"bAe aHa/iorwueH Ha 
T03M b npeAxoAHMfl npuMep, ho me 6"bAaT BtpHaTM caMO 3anncnTe, npn komto 

KO/lOHaTa LastName CbA"bp>Ka MMeTO Ivanov. 

npMMep 3a SELECT c GROUP BY K/iay3a 

M3no^3BaHeTO Ha K/iay3aTa group by me 6"bAe ki/uocrpkipaHO Btpxy Ta6/iw- 
uaTa saieitem, KOATO MMa cneAHaTa crpyKTypa: 



USE Sales 

GO 

CREATE TABLE Saieitem ( 

SaleltemID int identity NOT NULL, 
ArticlelD int NOT NULL, 
Quantity int NOT NULL, 
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SalePrice 


decimal (9, 2) NOT NULL 




} 

GO 






INSERT INTO 


Saleltem VALUES (1, 12, 5 


40) 


INSERT INTO 


Saleltem VALUES (3, 19, 6 


48) 


INSERT INTO 


Saleltem VALUES (1, 27, 5 


30) 



KaTO pe3y/iTaT ot M3n"b/iHeHkieTO Ha ropi-ma CKprniT me ce no/iynw cneAHaTa 
Ta6/iwua: 

Saleltem 



SaleltemID 


ArticlelD 


Quantity 


SalePrice 


1 


1 


12 


5.40 


2 


3 


19 


6.48 


3 


1 


27 


5.30 



T*i me cbAtpwa ashhh 3a npoAa>K6n Ha ctokm. no/ieTO saieitemiD e 
yHMKa^eH i/iAeHTmfckiKaTop Ha npoAa>K6aTa (ntpBHueH k/iioh 3a Ta6/iwuaTa). 
Tom ce reHepupa aBTOMaTMUHO ot SQL Server npn Ao6aB*iHe Ha hob 3ani/ic b 
Ta6/ikiuaTa 3apaAn Ha/ikmweTO Ha identity npn AeK/iapauwyiTa Ha no/ieTO. 

ArticlelD M Quantity CbA"bp>KaT CbOTBeTHO KOAa Ha CTOKaTa M npOAaAeHOTO 

KO/iwuecrBO. rio/ieTO SalePrice cbAtpwa npoAa>KHaTa ueHa c touhoct ao 
BTopufl 3HaK cneA AeceTM^HaTa TOUKa. 

KoMaHAaTa insert into b ropHna npuMep MMa 3a 3aAana p,a Ao6aBM 3anncn 
KtM HOBOCb3AaAeHaTa Ta6/iwua saleltem. HeMHOTO AewcTBue me 6"bAe pa3- 
r/ieAaHO Ma/iKO no-K"bCHO b HacToaiuaTa TeMa. 

Hpe3AOcera pa3r/ieAaHMTe b"B3mo>khoctm Ha select 3a*iBKaTa Moxe p,a M3B/ie- 
neM ashhh 3a bcmukm npoAa>K6n Ha AaAeHa cTOKa. Ako o6ane MCKaMe Aa 
M3n"b^HMM 3aaBKa, koato o6eAMHABa AaHHM 3a npoAa>K6nTe Ha hako/iko ctokm 
b eAHa 3aaBKa Tpa6Ba Aa M3no/i3BaMe group by. 

C^eABaiun^T npuMep HaMupa o6iun« 6pow Ha npOAaAeHOTO KO/iwuecTBO 3a 

BCflKa CTOKa. 



USE Sales 




GO 




SELECT ArticlelD, SUM (Quantity) 


TotalSales 


FROM Saleltem 




GROUP BY ArticlelD 





Pe3y/iTaTbT ot M3n"b/iHeHkieTO Ha 3a*iBKaTa me cbAtpxa ABe ko/iohm - 

ArticlelD M TotalSales, CbOTBeTHO 3a KOAa Ha CTOKaTa M 06mHfl 6pOM Ha 

npoAa>K6MTe v\. HaMnpaHeTO Ha o6mn« 6pow Ha npoAa>K6nTe ce M3B"bpujBa 
npe3 rJivHKUMflTa sum, koato cyMupa CTOMHOCTMTe Ha KO/iOHaTa, noAaAeHa v\ 
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ioto apryMeHT (b cnynayi Quantity). TbM KaTO npe3 group by K/iay3aTa e 
yKa3aHO fla ce M3B"bpujn rpynnpaHe no KO/iOHaTa ArticieiD, to cyMkipaineTO 
Ha npoAafleHMTe KO/iMnecrBa me ce M3B"bpujn 3a BCAKa CTOKa nooTAe/iHO. KaTO 
pe3y/iTaT me ce BtpinaT cnep,Hv\je ashhh: 



ArticieiD 


Total Sales 


1 


39 


3 


19 



npMMep 3a SELECT c GROUP BY m HAVING K/iay3a 

Ako MCKaMe p,a HaMepuM bcmukm ctokm, umato 6poMKa Ha npoAa>K6MTe e HaA 
onpeAe/ieH 6pow (HanpuMep 25), me Tpa6Ba p,a M3no/i3BaMe having K/iay3aTa 
Ha select 3aaBKaTa. B Hea noAo6HO Ha where ce yi<a3BaT orpaHMneHMfl, 
komto o6ane ce OTHacaT 3a rpynnpaHeTO npe3 group by. C/ieABamaTa npn- 
MepHa 3aaBKa Bptiua caMO peAa c koa Ha CTOKaTa 1, 3aiuoTO npoAa>K6MTe 3a 
Hea ca HaA onpeAe/ieHMfl 6poki - 25. 



USE Sales 




GO 




SELECT ArticieiD, SUM (Quantity) 


TotalSales 


FROM Saleltem 




GROUP BY ArticieiD 




HAVING SUM (Quantity) > 25 





Arpernpaii4M (o6o6maBamn) cpyhkijhh 

B noc^eAHMfl npuMep M3no/i3BaxMe eAHa Tunn^Ha arpernpaiua SQL cpyHKUna: 
sum(...) . ArpernpaiunTe cpyHKunn BptiuaT ctomhoct b 3aBMCMMOCT ot cbAtpxa- 
HueTO Ha AaAeH crb/16. Hakom ot Haw-Ba>KHMTe TaKMBa cpyHKunn ca: 

- count (...) - Bptiua 6poa Ha peAOBeTe, komto yqoB/ieTBopflBaT yc/iOBwe- 
to, Ha^oxeHO b where K/iay3aTa. 

- sum(...) - Bptiua cyMaTa ot ctomhoctmt6 b AaAeHa KO/iOHa. 

- AVG(...) - Bptiua CpeAHOapMTMeTM4HaTa CTOMHOCT OT CTOMHOCTMTe Ha 

AaAeHa KO/iOHa. 

- max(...) - Bptiua MaKCMMa^HaTa ctomhoct, cbAtpxaiua ce b AaAeHa 

KO/iOHa. 

- min(...) - Bptiua MMHMMa^HaTa ctomhoct, cbAtpwama ce b AaAeHa 

KO/10Ha. 

Arpernpamn (0606114a Bau^M) cpyHKijHH - npiiMepM 

IHe AaAeM hako/iko npMMepa 3a M3no/i3BaHe Ha arperMpaiuM cpyHKUMM. 
HaMMpaHeTO Ha o6iuma 6poM Ha npoAa>K6MTe (Aa He ce 6"bpi<a c ko/im- 
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^ecTBaTa) 3a flafleHa CTOKa c koa 1 Mowe p,a ce M3B"bpujn npe3 cneAHaTa 
3aaBKa: 



USE Sales 
GO 

SELECT Count (ArticlelD) 
FROM Saleltem 
WHERE ArticlelD = 1 



C/ieABamaTa 3a*iBKa HaMupa cpeAHoapwTMeTMUHaTa ueHa Ha bcmukm npoAaw- 

6M 3a BCM4KM ctokm: 



USE Sales 

GO 

SELECT AVG(SalePrice) 
FROM Saleltem 



HaMnpaHeTO Ha MaKCMMa/iHaTa npoAa>KHa ueHa 3a CTOKa c koa 1 craBa npe3 
c/ieABamaTa 3a*iBKa: 



USE Sa 


les 




GO 






SELECT 


MAX (SaleP 


rice) 


FROM S 


aleltem 




WHERE 


ArticlelD 


= 1 



CbeAMHeHue (JOIN) Ha Ta6/inun 

noA TepMMHa "cbeflMHeHMn Ha Ta6/ini4n ce MMa npeABMA KOM6nHnpaHe Ha 
ko/iohm Ha ABe v\nv\ noBene Ta6/ikiuw v\ BptiuaHeTO mm bbb BwpTya/iHa Ta6/iw- 
ua, npn M3n"b/iHeHwe Ha KOMaHAaTa select. CteAMHeHneTO Ha Ta6/iwunTe 
Moxe as ce pa3Ae/iw Ha cnep,uv\je KaTeropnn: BtTpewHO cteAMHeHne (INNER 
JOIN), BtHiuHO c-beAMHeHne (OUTER JOIN) v\ Kp-bcrocaHO CbeAHHeHwe (CROSS 
JOIN). 

Pa3/iwnHkiTe BMAOBe cbep,v\ueuv\^\ me 6"bAaT AeMOHCTpupaHM c noMOiuTa Ha 
Ta6/ikiukiTe saleltem, KOATO 6eiue noKa3aHa Bene npn onucaHneTO Ha select 
m Ta6/iwuaTa Article KOATO MMa cneAHaTa CTpyKTypa: 



USE Sales 

GO 

CREATE TABLE Article ( 

ArticlelD int identity NOT NULL, 
Name varchar(40) NOT NULL 
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INSERT Article VALUES (' Zagorka ' 
INSERT Article VALUES (' Tuborg ' ) 
INSERT Article VALUES ( 'Amstel ' ) 



KaTO pe3y/iTaT ot M3n"b/iHei-meTO Ha ropHna CKpunT me ce no/iynw cneAHaTa 
Ta6/iwu.a: 

Article 



ArticlelD 


Name 


1 


Zagorka 


2 


Tuborg 


3 


Amstel 



EJ-bTpeuiHO cbeAMHeHiie (INNER JOIN) 

BtTpeujHOTO cbeAMHeHne Me>KAy ABe Ta6/ii/iu.ki Bptiua peAOBeTe ot ntpBaTa 
Ta6/ikiu.a, caMO aKO Te MMaT cbOTBeTCTBue c peAOBeTe ot BTopaTa Ta6/iwu.a, 
y^acTBaiua b cbeAMHeHneTO. 

C/ieABamaTa 3a*iBKa i/i3no/i3Ba BtTpewHO cbeAMHeHne 3a p,a M3B/iene MMeHaTa 
Ha CTOKMTe, KO/iwuecrBOTO m npoAa>KHaTa ueHa ot Ta6/ikiu.nTe Article v\ 

Saleltem: 



USE 


Sal 


es 














GO 


















SELECT 


a . Name , 


si 


. Quan 


tity, 


si . 


Sale 


Price 


FROM 


Sa 


leltem 


si 


INNER 


JOIN 


Art 


icle 


a 




ON 


si .Art 


icl 


elD = 


a. Art 


icl 


elD 





Bp"b3KaTa, npe3 koato ce CB"bp3BaT ABeTe Ta6/inu.n, ca no/ieTaTa ArticlelD ot 

BCflKa eAHa OT TAX. ArticlelD B Ta6/lMU.aTa Saleltem e B"bHLUeH K/1IOH K"bM 
Ta6/lklU.aTa Article, a ArticlelD B Ta6/lMU.aTa Article e HeMHMflT ITbpBMHeH 
K/1KDH. 

AHa/iorwueH Ha pe3y/iTaTa, BtpHaT ot ropHaTa 3a*iBKa, MO>xe p,a ce no/iynw v\ 
6e3 p,a ce M3no/i3Ba K/iionoBaTa AyMa inner join, KaTO ce npw/io>Ki/i orpaHM- 
neHwe 4pe3 where K/iay3a: 



USE Sales 












GO 














SELECT a 


Name, 


si 


Quantity, 


si 


.Sale 


Price 


FROM Saleltem 


si, 


Article a 








WHERE si 


Artie 


lelD = a. Article 


ID 





Pe3y/iTaTbT ot i/i3iTb/iHeHkieTO Ha ropHMfl CKpwriT me 6"bAe: 
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Name 


Quantity 


SalePrice 


Zagorka 


12 


5.40 


Zagorka 


27 


5.30 


Amstel 


19 


6.48 



KaKTO ce BM>Kfla, vw\a hako/iko HanwH 3a n3B/iwnaHe Ha ashhm ot Ta6/iwu.n, 
CB"bp3aHM eAHa c Apyra nocpeACTBOM Bp"b3Ka 1 kbm mhoto. Ako ce nyAHTe 
Kora p,a M3no/i3BaTe cbeAMHeHna v\ Kora p,a vv\ MMHTupaTe npe3 where K/iay- 
3aTa, npenoptKaTa e p,a npeAnonwTaTe cheRWHeHwnja. 

B-bHUJHH CbeAHHeHMfl (OUTER JOIN) 

B"bHiuHMTe cteAMHeHMfl 6nBaT HflKO/iKO Tuna: /iabo bbhluho cbeAMHeHne, 
AflCHO B"bHiuHO cbeAMHeHne m irb/iHO B"bHiuHO cteAMHeHne. HeKa vv\ pa3r/ie- 
AaMe nooTAe/iHO. 

JIhbo B-bHUJHO CbeAMHeHiie (LEFT OUTER JOIN) 

/lflBcrro B"bHiuHO cbeAHHeHkie Me>KAy ABe Ta6/iwu.n Bptiua bcmukm peAOBe ot 
ntpBaTa Ta6/ikiu.a n/iioc cbOTBeTCTBaiunTe mm peAOBe ot BTopaTa Ta6/iwu.a. Ako 
BtB BTopaTa Ta6/ikiua HAMa cbOTBeTCTBaiun peAOBe, to KO/ioi-mTe ot BTopaTa 
Ta6/iwu.a ce BptiuaT etc ctomhoct null. 

HeKa p,a pa3r/ieAaMe no-AeTaw/iHO pa3/ikiKaTa Me>KAy BvrpewHOTO v\ /iaboto 
B"bHiuHO cbeAMHeHne Ha Ta6/inu.n. 3a ue/iTa me HanpaBMM left outer join 

Me>KAy Saleltem M Article M U\e CpaBHMM pe3y/lTaTa C T03M npn M3nO/13BaHe 

Ha INNER JOIN. 



use Sales 
GO 

SELECT a. Name, si. Quantity, si . SalePrice 
FROM Article a LEFT OUTER JOIN Saleltem si 
ON a.ArticlelD = si.ArticlelD 



Pe3y/iTaTbT ot M3n"b/iHeHkieTO Ha ropHaTa 3a*iBKa me 6"bAe: 



Name 


Quantity 


SalePrice 


Zagorka 


12 


5.40 


Zagorka 


27 


5.30 


Tuborg 


NULL 


NULL 


Amstel 


19 


6.48 



B ropHaTa Ta6/ikiu.a 3a6e/i*i3BaMe, ne /iaboto bbhluho cteAMHeHne Ha 
Ta6^kiukiTe Article m saleltem Bptiua eAMH peA noBene ot BtTpeujHOTO 
cteAMHeHne, noKa3aHO b npeAMUJHaTa TOUKa Ha HacToaiuaTa TeMa. floirb/iHki- 

Te/lHMflT peA e 3a CTOKaTa C MMe Tuborg, 3a KOflTO Quantity M SalePrice ca 
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null. ToBa ce A"b/i>KM Ha cpaKTa, ne bbb BTopaTa Ta6/ikiua - saieitem H^Ma 
cbOTBeTCTBaiun 3anncn 3a CTOKa c koa 2. rio/ieTaTa, MABaiun ot Hea, npn 
cbeAMHeHweTO ce BptiuaT etc ctomhoct null, ripn BtTpewHOTO cbeAHHeHwe, 
peAOBeTe 3a komto HsiMa cbOTBeTCTBwe b ABeTe Ta6/iwuki ce nponycKaT. 
3aTOBa npn ABeTe cbeAMHeHna ce no/iynaBa pa3/im<a ot eAMH peA. 

flncHO B-bHiiiHO CbeAHHeHiie (RIGHT OUTER JOIN) 

flacHOTO B"bHiuHO cbeAMHeHwe Me>KAy ABe Ta6/iwuki Bptiua bcmukm peAOBe ot 
BTopaTa Ta6/ikiua n/iioc cbOTBeTCTBaiunTe mm peAOBe ot ntpBaTa Ta6/ikiua. Ako 
b iTbpBaTa Ta6/ikiua H^Ma cbOTBeTCTBaiun peAOBe, to KO/iOHkiTe ot ntpBaTa 
Ta6/iwua ce BptiuaT etc ctomhoct null. 

Pe3y/iTaTbT, no/iyneH ot M3n"b/iHeHMeTO Ha /iaboto bbhluho cbeAMHeHne Ha 

Ta6^MUMTe Saieitem M Article, MO)Ke Ra ce no/iynkl M 4pe3 A^CHO B"bHUJHO 

cteAMHeHne, npe3 cneAHaTa 3a*iBKa: 



USE 


Sal 


es 










GO 














SELECT 


a . Name , 


si . Quan 


tity, 


si . SalePrice 




FROM 


Sa 


leltem 


si RIGHT 


OUTER 


JOIN Article 


a 




ON 


si .Art 


iclelD = 


a. Art 


iclelD 





ni>/iHO B-bHUJHO CbeAMHeHMe (FULL OUTER JOIN) 

rit/iHOTO B"bHiuHO cbeAHHeHkie Me>KAy ABe Ta6/inuw Bptiua bcmukm peAOBe ot 
ABeTe ja6nv\u,v\, 3a komto MMa cbOTBeTCTBue. Kbm tax ce npn6aBAT peAOBeTe 
ot ITbpBaTa Ta6/iwua 3a komto HAMa cbOTBeTCTBue bbb BTopaTa Ta6/iwua, KaTO 
peAOBeTe ot BTopaTa Ta6/ikiua ce BptiuaT etc ctomhoct null. Kbm tax ce 
npn6aBAT m peAOBeTe ot BTopaTa Ta6/ii/iua, 3a komto H*iMa CbOTBeTCTBue b 
ntpBaTa Ta6/iwua. PeAOBeTe ot ntpBaTa Ta6/ikiua ce BptiuaT etc ctomhoct 
null. 

rit/iHOTO B"bHiuHO cbeAMHeHwe npeACTaB^ABa Heiuo KaTO KOM6nHaunfl ot /iabo 
B"bHiuHO m AflCHO B"bHiuHO cbeAHHeHi/ie. Eto eAMH npuMep: 



USE 


Sal 


es 










GO 














SELECT 


a . Name , 


si . Quantity, 


si . SalePrice 




FROM 


Sa 


leltem 


si FULL 


OUTER 


JOIN Article 


a 




ON 


si .Art 


iclelD 


= a.ArticlelD 





Kpi>CTOcaHO CbeAHHeHMe (CROSS JOIN) 

KptCTOcaHOTO obeAMHeHne Me>KAy ABe Ta6/ikiuw Bptiua KOM6nHaunfl Ha peAO- 
BeTe ot Ta6/iwukiTe, yuacTBamw b cbeAMHeHneTO (AeKapTOBO npon3BeAeHne). 

HeKa cm npeACTaBMM, ne MMaMe ABe ja6nv\u,v\, ntpBaTa ot komto cbxpaHABa 
ntpBO MMe, a BTopaTa cpaMki/iwyi Ha xopa. Ako MCKaMe p,a no/iynwM bcmukm 
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B"b3MO>KHM KOM6nHaunM ot nt/iHMTe MMeHa, komto Moxe fla ce reHepupaT npe3 
AaHHMTe, ctxpaHeHM b flBeTe Ta6/inuM, me M3no/i3BaMe KptcrocaHO cbeflMHe- 
Hue. Eto M^KDCTpaunfl Ha onucaHMfl npuMep: 



USE Sales 




GO 




CREATE TABLE FirstName ( 




Name varchar(40) NOT NULL 
) 




CREATE TABLE LastName ( 




Name varchar(40) NOT NULL 




} 

GO 




INSERT INTO FirstName VALUES 


( 'Stephan' ) 


INSERT INTO FirstName VALUES 


( 'Stoimen' ) 


INSERT INTO LastName VALUES 


' Zahariev' ) ; 


INSERT INTO LastName VALUES 


' Ivanov ' ) ; 


GO 




SELECT fn.Name FirstName, In 


Name LastName 


FROM FirstName fn CROSS JOIN 


LastName In 



B noKa3aHMfl SQL cxpkinT ntpBO ce Cb3,qaBaT Ta6/inuMTe FirstName v\ 

LastName, BCflKa OT KOMTO Cbfl"bp>Ka nO eAHa KO/lOHa OT Tkin CklMBO/ieH HM3. 

C/iefl TOBa bbb BC^Ka ot Ta6/inuMTe ce BMtKBaT no flBa 3annca. M3n"b/iHeHweTO 
Ha select 3aaBKaTa, koato M3no^3Ba BBTpewHO cbeflMHeHne 3a fla CBtpxe 
flBeTe Ta6/ikmw, flaBa KaTO pe3y/iTaT cneflHMTe flaHHn: 



FirstName 


LastName 


Stephan 


Zahariev 


Stoimen 


Zahariev 


Stephan 


Ivanov 


Stoimen 


Ivanov 



KOM6MHaL4Mfl OT CbeAMHeHMfl MOKAY Ta6/1ML|M 

B eflHa select 3aaBKa MO>xe fla ce npw/iaraT hako/iko pa3/ikinHM cbeflMHeHna 
Me>Kfly ja6nv\u,v\, iokto m fla ce cbeflMHABaT noBene ot flBe Ta6/inuM eflHOBpe- 
MeHHO. ripuMep 3a TaKaBa 3a*iBKa, me flafleM M3no/i3BaMKM noKa3aHMTe no- 

flO/lV Ta6^MUM Author, Book M Country CbfltpxaiflM flaHHM 3a aBTOpn, Hann- 

caHMTe ot tax khmtm m HaukiOHa/iHOcrra Ha aBTopwTe: 
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Country 



Author 



CountrylD 


Name 


1 


Bulgaria 


2 


Italy 


3 


USA 



AuthorlD 


Name 


CountrylD 


1 


Marco Cantu 


2 


2 


Jeffrey Richter 


3 


3 


Ivan Ivanov 


1 



Book 



BookID 


Name 


AuthorlD 


1 


Mastering Delphi 


1 


2 


Applied Microsoft .NET Framework Programming 


3 



Ako MCKaMe p,a M3B/ieneM flaHHMTe ot TpnTe ja6nv\u,v\, TaKa ne fla noKaxeM 

BCM4KM aBTOpM, HanMCaHMTe OT TAX KHMTM M HaU.MOHa/lHOCTTa MM Tpfl6Ba Rd 

M3no^3BaMe noKa3aHaTa no-flo/iy npuMepHa 3asiBKa i/i3no/i3Bama cbeAHHeHwe 
Ha TpnTe ja6nv\u,v\: 



SELECT a. Name Author, c . Name Country, b 


Name Book 


FROM Author a 




INNER JOIN Country c ON c. CountrylD = 


a . CountrylD 


LEFT OUTER JOIN Book b ON b. AuthorlD 


= a. AuthorlD 



K"bM Ta6/ikiu.aTa Author npe3 BtTpeujHO obeflMHeHne CB"bp3BaMe Ta6/iwu.aTa 
country, 3aiuoTO BceKM aBTop b npuMepHaTa 6a3a ot ashhm MMa eflHa Haun- 
OHa/iHOcr. M3no^3BaMe /iabo bbhluho cbeAMHeHne 3a p,a npucbeAMHUM v\ Ta6- 
/iwu.aTa Book, 3aiuoTO 3a AaAeH aBTop b Hea MO>xe p,a HsiMa Bee oiue 3annc. 
Pe3y^TaT"bT ot M3n"b/iHeHMeTO Ha 3a*iBKaTa me 6"bfle: 



Author 


Country 


Book 


Marco Cantu 


Italy 


Mastering Delphi 


Jeffrey Richter 


USA 


Applied Microsoft .NET Framework 
Programming 


Ivan Ivanov 


Bulgaria 


NULL 



INSERT 

KoMaHAaTa insert Ao6aB*i hob peA kbm AaAeHa Ta6/iwu.a. HeMHMflT CMHTaKCuc 
e c/ieAHMAT: 



INSERT [INTO] TableName [ ( ColumnList ) ] VALUES (ValuesList) 



into npeACTaB^ABa K/iionoBa AyMa, koato e He3aA"b/i>KkiTe/iHa v\ MO>xe p,a ce 
nponycHe. TableName e MMeTO Ha Ta6/iwu.aTa b koato me Ao6aB*iMe hob 
3annc, a ColumnList e cnncbK ot HeMHMTe ko/iohm. To3m cnncbK MO>xe p,a He 
BK/iiouBa BCM4KM ko/iohm Ha Ta6/iwu.aTa. ToraBa npn Ao6aB*iHeTO, nponycHa- 
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TaTa KO/ioina me ce Ao6aBM etc ctomhoct null v\j\v\ me no/iyuM CTOMHOora no 
noApa36npaHe, o6*iBeHa npn cb3AaBaHe Ha Ta6/iMuaTa. Ako e nponycinaT 
ue/iM*rr cnncbK, ce noApa36npa, ne me ce Ao6aB*i ctomhoct bbb bcmukm 
ko/iohm Ha Ta6^nuaTa. vaiuesList cbAtpwa cnncbKa ot ctomhoctm, komto me 
ce Ao6aBAT. To3m cnwcbK Tpa6Ba p,a OTroBapa no 6pofi Ha KO/iOHMTe c to3m Ha 
coiumnList v\i\v\ Ha BCM4KM ko/iohm ot Ta6/iMuaTa aKO coiumnList e npo- 
nycHaT. 

C^eABaiunflT SQL CKpunT Ao6aB*i eAMH 3annc KbM Ta6/iMuaTa users: 



USE Sales 




GO 




INSERT Users 




(FirstName, LastName, Phone, 


Mobile, Email) 


VALUES 




('Ivan', ' Ivanov', '997567', 


'+359 88 123 4567', 


' Ivan@abv. no spam. bg ' ) 





UPDATE 

KoMaHAaTa update ce M3no/i3Ba 3a o6HOB*iBaHe Ha AaAeH 3annc (m/im rpyna 
ot 3anncn) b AaAeHa Ta6/iwua. CnHTaKCMCbT v\ e cnep,Hv\s\T\ 



UPDATE TableName 

SET 

colnamel=valuel, 
colname2=value2 

[WHERE Condition] 



TableName npeAcraB/iflBa MMeTO Ha Ta6/iwuaTa, b koato me o6HOB*iBaMe 
3anMCM. colnamel, colname2 M T. H. ca MMeHaTa Ha KO/lOHMTe b Ta6^nuaTa, 

KOMTO LUe 06HOBflBaMe. valuel, value2 Ca HOBMTe CTOMHOCTM CbOTBeTHO Ha 
colnamel M colname2. EAHa UPDATE KOMaHAa MO>Ke Rd MOAMCJDMUMpa KaKTO 

caMO eAHa KO/iOHa Ha AaAeHa Ta6/iMua, TaKa m bcmukm HeMHM ko/iohm. 
condition nocouBa KpMTepMMTe, Ha komto Tpa6Ba p,a OTroBapaT 3anMCMTe 3a 
Aa 6"bAaT MOAMCJDMUMpaHM. Ako Ha/iaraHeTO Ha TOBa yc/iOBMe ce M3nycHe, to 
ToraBa ce o6HOB*iBaT bcmukm 3anMCM b noconeHaTa Ta6/iMua. 

C^eABaiuMAT npMMep o6HOB*iBa Ta6/iMuaTa users KaTO npoMeHa e-mail aApeca 
Ha noTpe6MTe/i c MAeHTMCJDMKaTop 118. 



USE Sales 
GO 

UPDATE Users 

SET Email= ' IvanSdir . nospam. bg ' 

WHERE UserlD = 118 
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06HOBflBaHeTO Ha flafleHa Ta6/ikiua ce cui/iTa 3a aTOMapHa onepauna, T.e. 
npoMeHMTe M3MCKaHM ot KOMaHflaTa update v\j\v\ v\3\\s\j\o ce M3B"bpujBaT v\nv\ ce 
OTKa3BaT BCM4KM. HeKa fla MMaMe 3aaBKa, koato o6HOBHBa 10 000 peAa, KaTO 
nopaflu HAKaKBa rpewKa (HanpuMep HapyiuaBaHe Ha orpaHwueHwe) nocnefl- 
HM5i pefl He MO>Ke fla ce o6hobm. ToraBa npoMeHMTe HanpaBeHM no ocTaHa/iMTe 
9999 peAa ce OTKa3BaT v\ KOMaHAaTa Bptiua rpewKa. 

06nKHOBeHO cnep, KaTO ce w3n"b/iHki KOMaHfla update ce npoBep^Ba cbcroyi- 

HkieTO KOAa, BptlUaH OT CMCTeMHMTe CpyHKUMM @@ekror m @@rowcount, KOMTO 

c"bA"bp>KaT KOfla 3a rpeujKa Ha nocneflHO M3n"b/iHeHaTa SQL KOMaHAa v\ 6poa Ha 
3acerHaTMTe ot Hea peflOBe. 

DELETE 

KoMaHAaTa delete ce i/i3no/i3Ba 3a M3TpnBaHe Ha 3anncn ot flafleHa Ta6/iwua. 

HeMHMflT CMHTaKCMC e C^eflHMflT: 



DELETE [FROM] TableName 
[WHERE Condition] 



K/iionoBaTa flyMa from e He3afl"b/i>KMTe/iHa v\ Mowe fla ce M3nycHe. TableName 
nocouBa MMeTO Ha Ta6/ikiuaTa, ot koato me ce M3TpnBaT 3anncn. condition 
cbfl"bp>Ka KpnTepnnTe, Ha komto Tpa6Ba fla OTroBapaT 3anncnTe 3a fla 6"bflaT 

M3TPMTM. 

Eto eflMH npuMep, komto i/i/uocrpkipa ki3no/i3BaHeTO Ha KOMaHflaTa delete: 



USE Sales 








GO 








DELETE FROM Users 








WHERE UPPER (LastName) = 


' IVANOV ' 


AND Mobile LIKE 


'+359%' 



npuMeptT M3TpnBa ot Ta6/ikiuaTa users bcmukm 3anncn, 3a komto KO/iOHaTa 

LastName MMa CTOMHOCT Ivanov M KO/lOHaTa Mobile 3ai"IOHBa C +359. 

noflo6HO Ha KOMaHflaTa update, delete obiuo ce cui/iTa 3a aTOMapHa onepa- 
\\v\s\ m ce M3TpnBaT BCM4KM v\i\v\ hmto eflMH ot noconeHMTe 3ankicw. 




KoraTO nuujeTe update m/im delete KOMaHflM, BHHam npo- 
BepnBaMTe fla /in ere HanovKv\nv\ orpaHimeHMe npe3 where K/ia- 
y3aTa. B nponiBeH cnynaii KOMaHflaTa me ce v\3m>j\Hv\ Bi>pxy 
Mfl/iaTa Ta6/iML|a, KoeTO pnflKO e we/iai-maT e<jjeKT. 



DBCC KOMaHflM b SQL Server 

SQL Server npefl/iara TaKa Hape^eHMTe Database Console Commands (DBCC). 
Te ce M3no/i3BaT 3a npoBepKa Ha cpki3i/mecKaTa v\ ziorwuecKaTa KOHCkicreHT- 
hoct Ha 6a3aTa OTflaHHM. MoraT fla ce o6oco6at b cneflHMTe rpynn: 
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DBCC KOMaHflH 3a noflflpi>>KKa 

- DBCC DBKEINDEX - M3rpa>Kfla OTHOBO ep,V\U V\I\V\ HflKO/IKO MHfleKCa Ha 

Ta6/iwua. 

- DBCC INDEXDEFRAG - AeCJDparMeHTMpa K/l"bCTepHM V\I\V\ BTOpM4HM MHfleKCM 

3a 3aAaAeinaTa Ta6/iwua v\nv\ M3r^eA. 

- DBCC SHRINKDATABASE - HaMa/151Ba pa3Mepa Ha CJDaM^OBeTe C flaHHM 3a 

AaAeHa 6a3a OTAaHHM. 

- dbcc shrinkfile - HaMa/iflBa pa3Mepa Ha 3aflafleHM5q dpav\n c ashhm 
v\nv\ log cjDaM/i 3a AaAeHa 6a3a OTAaHHM. 

- dbcc updateusage - AOK/iaABa m OTCTpaHABa HeT04HOCTM b Ta6/iwuaTa 
sysindexes. Ta6/iwuaTa sysindexes e cucTeMHa 3a SQL Server M 
ctAtpxa no eAMH 3annc 3a BceKM mhackc m Ta6/ii/iua b 6a3aTa ot ashhu. 

DBCC KOMaHflH 3a npoBepKa Ha CTaTycn 

- dbcc opentran - noKa3Ba MHfJiopMauMfl 3a Haw-CTapaTa aKTMBHa (He3a- 
BtpiueHa) TpaH3aKunfl. 

- DBCC INPUTBUFFER - nOKa3Ba nOC/ieAHklfl SQL M3pa3 M3npaTeH OT ICbM 

SQL Server 3a i/i3n"b/iHeHwe. 

- DBCC OUTPUTBUFFER - l"IOKa3Ba nOC/ieAHMTe pe3y^TaTM OT M3n"b/lHeHMeTO 

Ha AaAeH SQL M3pa3 M3npaTeHM kbm K/iweHTa 3a*iBM/i M3n"b/iHeHMeTO. 

- dbcc proccache - M3Be>KAa MHCJDopMaunfl b Ta6/ikmeH bma 3a npoue- 
AypHMfl Keiu. npoueAypHMfl Keiu ce Hapn^a 06/iacr ot naMeTTa, KtAeTO 
ce na3M n/iaHa 3a M3n"b/iHeHMe Ha 3aaBKMTe. 

- DBCC SQLPERF - nOKa3Ba CTaTMCTMKa 3a kl3nO/13BaHOTO auckobo npocT- 

paHCTBO ot Transaction Log (fcaw/iOBeTe Ha bcmukm 6a3M otashhu. 

- dbcc useroptions - Bptma aKTMBHMTe SET onuuM 3a TeKymaTa Bp"b3Ka. 

DBCC KOMaHflH 3a Ba/iHflauHn ue/iocTTa Ha flaHHHTe 

- dbcc checkalloc - npoBepsiBa MHTerpnTeTa Ha CTpyKTypnTe 3a 3ap,enn- 
He Ha auckobo npocrpaHCTBO. 

- DBCC CHECKCATALOG - npOBepflBa MHTerpMTeTa B M Me>KAy CMCTeMHMTe 

Ta6^Mun b AaAeHa 6a3a ot ashhu. 

- dbcc checkconstraints - npoBep^Ba MHTerpnTeTa Ha 3aAaAeHMTe 
orpaHM4eHMfl Ha AaAeHa Ta6/iwua b 6a3aTa ot ashhu. 

- dbcc checkdb - npoBepsiBa pa3npeAe/ieHweTO v\ CTpyKTypHna MHTerpn- 
TeT Ha BCM4KM o6eKTM b noconeHaTa 6a3a otashhu. 

- dbcc checkfilegroup - npoBep^Ba pa3npeAe/ieHweTO v\ crpyKTypHMfl 
MHTerpnTeT Ha bcmukm Ta6/inuw b noconeHaTa <$>aM/iOBa rpyna. 
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- DBCC CHECKIDENT - npOBepflBa BCM4KM KO/10HM, KOMTO Ca AeK/iapkipaHM 
lOTO identity M aKO e Heo6xOAMMO M3B"bpilja KOpeKUMfl. 

- DBCC CHECKTABLE - npOBepflBa MHTerpMTeTa Ha flaHHMTe, MHAeKCMTe M 

t. h. 3a Aafleina Ta6/iwua. 

flpyrii DBCC KOMaHAH 

- dbcc DiiName (fkee) - npeMaxBa ot naMeTTa 3aAaAeH .dii cpaw/i, 
komto ctAtpxa pa3LunpeHa cbxpaHeina npoueAypa. Pa3UJnpeHMTe cbx- 
paHeHM npoueAypn ce nmuaT Ha e3MK ioto C+ + . 

- dbcc help - Bptiua MHCpopMaunfl 3a CMHTaKCuca Ha AaAeH DBCC M3pa3. 

- dbcc pintable - yKa3Ba Ha SQL Server Aa He npeMaxBa CTpaHnunTe Ha 
AaAeHa Ta6/ikiua ot naMeTTa. no to3m Hankm o6pa6oTKaTa Ha Ta6/iwuaTa 
me CTaBa b naMeTTa a He Ha TBtpAna ahck. 

- dbcc traceon / traceoff - pa3pewaBa/3a6paH5iBa 3aAaAeHM5i cp/iar 3a 
TpacupaHe. 

- dbcc unpinable - npeMaxBa yKa3aHneTO Ha/io>KeHO ot dbcc pintable 
3a noAA"bp>KaHe CTpaHnunTe Ha AaAeHa Ta6/ikiua b naMeTTa. ripn Hy>KAa 
Te3M CTpaHnun Moxe Aa 6"bAaT npeMaxHa™ ot naMeira. 

ripeACTaBeHOTO no-rope o6flCHeHne Ha DBCC KOMaHAHTe e cbBceM 6er/io. 3a 
no-AeTaw^HO taxho onucaHne ce o6"bpHeTe kbm unTupaHaTa zikiTepaTypa b 
Kpaa Ha r/iaBaTa. 

npMMepH 3a M3no/i3BaHe Ha DBCC KOMaHAH 

noKa3aHMflT no-AO/iy npuMep ki3no/i3Ba KOMaHAaTa dbcc sqlperf 3a Aa noKa- 
>Ke CTaTMCTMKaTa 3a M3no/i3BaHOTO ahckobo npocTpaHCTBO ot Transaction Log 
cpaw/iOBeTe Ha bcmukm 6a3M OTAaHHM. 



USE Master 




GO 




DBCC SQLPERF 


(LOGS PACE) 



CneABamwflT npuMep npoBep^Ba 6a3aTa ot AaHHM Master 3a rpeujKM b MHTe- 
rpnTeTa: 



USE Sales 
GO 

DBCC CHECKDB 



CbxpaHeHM npoqeflypM 

KaKTO Bene M3flCHMXMe, cbxpaHeHMTe npoueAypn npeAcraB/iflBaT nporpaMeH 
koa, cbCTOfliu ce ot nocneAOBaTe/iHOCT ot SQL KOMaHAH, komto ce i/i3n"b/iH*iBaT 
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b caMMfl ctpBtp 3a 6a3M ot flaHHM. SQL Server noflfl"bp>Ka c^eflHMTe TunoBe 
ctxpaHeHM npoueflypn: 

- CMCTeMHM - TOBa ca ctxpaHeHM npoueAypn, komto ce ki3no/i3BaT 3a 

aAMMHMCTpaTMBHM \\ej\V\. 06klKHOBeHO Ce M3BMKBaT OT MHCTpVMeHTkl KaTO 

Enterprise Manager, ho MO>xe p,a ce M3no/i3BaT v\ AnpeKTHO. CucTeMHMTe 
ctxpaHeHM npoueflypn 3anonBaT c npec|DMKca sp_. 

- pa3LunpeHM - npeAcraB/isiBaT noAnporpaMM, cbAtpwamw ce b AHHa- 
mm4hm 6n6^noTeKM ( . dii <\>av\j\ose) m HanwcaHM Ha e3MUM KaTO C M 
C+ + , komto ce 3ape>KAaT v\ ki3n"b/iH*iBaT KaTO o6mkhob6hm cbxpaHeHi/i 
npoueAypn. 06nKHOBeHO 3anonBaT c npec|DMKca xp_. 

- noTpe6nTe/iCKM - TOBa ca ctxpaHeHM npoueAypn, komto ca cb3AaAeHM 
ot pa3pa6oT4MUMTe v\nv\ aAMMHMCTpaTopnTe Ha eAMH ctpBtp. Te ce 
M3no^3BaT mhoto necro b npaKTMKaTa v\ 3aTOBa Tpa6Ba p,a mm o6tpHeM 
noBene BHMMaHMe. 




Cm/iho ce npenoptHBa fla He M3no/i3BaTe npecpMKca sp_ b 
HMeTO Ha cb3flaBaHMTe ot Bac cbxpaHeHM npoMeaypn. Ako 
SQL Server cpeujHe TaKtB npecpMKC b mmcto Ha npouieflypa, 
npM M3BMKBaHeTO m Tom 3anoHBa fla nperbpcBa 3a Hen b 

HDKOM Cnei4Ma/1HM 6a3M OT flaHHM. 



Cb3AaBaHeTO Ha ctxpaHeHM npoueAypn b SQL Server ce M3B"bpujBa npe3 

KOMaHAaTa CREATE PROC (CREATE PROCEDURE). HeWHklflT CMHTaKCMC, KOMTO B 

cnynaa e onpocTeH c ue/i no-/iecHO B"b3npneMaHe, e cneRHwnj: 



CREATE PROC[EDURE] procedure_name 
[ { ^parameter data_type } 

[VARYING] [=default] [OUTPUT] 
[ , -- -n ] 

AS 

sql_statement [ . . .n ] 



3arpaAeHMTe b KBaApaTHM cko6m e/ieMeHTM ca He3aA"b/i>KMTe/iHi/i, KaTO ojp,en- 
HMTe e^eMeHTM i/maT cneAHOTO 3HaneHi/ie: 

- procedure_name - MMe Ha cbxpaHeHaTa npoueAypa. 

- Sparameter - napaMeTbp, komto npweMa npoueAypaTa. MMeTO Ha napa- 
MeTbpa Tpa6Ba BMHarn p,a 3anonBa etc ci/iMBO/ia @. 

- data_type - Tun Ha napaMeTbpa. 

- varying - Ta3M K/iK)40Ba AyMa ce cnara kbm napaMeTpn ot Tun Kypcop. 
KypcopnTe ca M3B"bH o6xBaTa Ha HacToaiuaTa TeMa. noBene MHc|DopMauM5i 
3a tax MO>KeTe p,a HaMepnTe b npenoptnaHaTa /lMTepaTypa b Kpan Ha 
r/iaBaTa. 

- default - 3aAaBa noApa36npaiua ce ctomhoct 3a napaMeTbpa, aKO 
npoueAypaTa 6"bAe M3BMKaHa 6e3 napaMeTpn. 
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- output - yKa3Ba, ne MapKupaHMAT c Ta3M K/iionoBa AyMa napaMeTbp e 
M3X0AeH, T.e. npe3 Hero CbxpaHeHaTa npoueAypaTa Bptiua flaHHM. 

- sql_statement - eflMH V\J\V\ HflKO/lKO T-SQL M3pa3a, komto pea/iw3npaT 
noBeAeHneTO Ha cbxpaHeHa npoueAypa. 

EAHa cbxpaHeHa npoueAypa Mowe p,a ce o6p"biua kbm Apyrn cbxpaHeHM 
npoueAypn v\nv\ p,a M3BMKBa caMa ce6e cm peKypcuBHO. ToBa o6ane Mowe p,a 
ce npaBM flOKaTO He ce npeBnujn /lMMWTa ot 32 HMBa Ha B/iaraHe. Hmboto Ha 
B/iaraHe ce cnep,v\ ot cneuwa/iHaTa cpyHKuna @@nestlevel, koato cwvbpwa 
TeKymaTa A"b/i6onwHa Ha enarane bbb BceKM eAHH MOMeHT. 

KoMaHAaTa EXEC 

M3BMKBaHeTO Ha cbxpaHeHM npoueAypn ce M3B"bpujBa npe3 KOMaHAaTa exec 
(execute), koato MMa cnep,Hwn CMHTaKCuc, komto othobo e cbKpaTeH c ue/i 
onpocTABaHe: 



[ [ EXEC [ UTE ] ] 

{ 

[ @return_status = ] 
procedure_name 

} 

[ [ gparameter = ] { value | Svariable [ OUTPUT ] | [ DEFAULT 
] ] 

[ , - - -n ] 



OTAe/iHkiTe e^eMeHTM MMaT cneAHOTO 3HaneHwe: 

- @return_status - ue/ionwcneHa npoMeH/iMBa, koato me nonyni/i KOAa, 
obAtpxam CTaTyca ot M3n"b/iHeHkieTO Ha cbxpaHeHaTa npoueAypa. 

- procedure_name - MMe Ha CbxpaHeHaTa npoueAypa, koato me ce 

M3BMKa. 

- gparameter - MMe Ha napaMeTbp Ha CbxpaHeHaTa npoueAypa, 
AecpMHupaH npn cb3AaBaHeTO v\. 

- value - ctomhoct Ha napaMeTbpa. 

- gvariabie - MMe Ha npoMeH/iMBa, koato cbAtpwa napaMeTbpa noAaBaH 
Ha npoueAypaTa v\nv\ nonynaBa ctomhoct ot M3X0AeH napaMeTbp. 

- output - K/iionoBa AyMa, MapKupaiua ne napaMeTbpa e M3X0AeH. 

- default - K/iK>noBa AyMa, KOATO yKa3Ba p,a ce B3eMe CTOMHOCTra no 
noApa36npaHe 3a napaMeTbpa 3aAaAeHa npn c"b3AaBaHeTO Ha npoue- 
AypaTa. 

CnHTaKCMCbT Ha KOMaHAaTa exec He M3MCKBa M3nncBaHeTO Ha K/iionoBaTa 
AyMa exec v\nv\ execute, KoraTO M3BMKBaHeTO Ha CbxpaHeHaTa npoueAypa ce 
HaMupa Ha ntpBO macto b noAaAeHna 3a ki3n"b/iHeHwe naKeT Ha SQL Server. 
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npiiMepM 3a cbxpaHeim npoLjeAypu 

3a Aa M/uocTpwpaMe KOMaHAMTe, komto pa3r/ieAaxMe, me AaAeM hako/iko npn- 
Mepa 3a CbxpaHeHki npoueAypn b SQL Server. 

CbxpaHeHa npoueAypa, Bp-bmama Ha6op ot AaHHii 

HeKa Aa B3eMeM npuMepHaTa SQL 3a*iBKa, noKa3Baiua ki3no/i3BaHeTO Ha 
KOMaHAaTa select 3aeAHO c K/iay3MTe having m group by, m Aa bmamm KaK ta 
Moxe Aa ce npepa6oTM TaKa, ne AaHHMTe Aa ce BptiuaT ot CbxpaHeHa npoue- 
Aypa. Pe3y^TarbT e noKa3aH no-AO/iy: 



USE Sales 

GO 

CREATE PROC spGetArticleSales ( SMinQuantity int) 
AS 

SELECT ArticlelD, SUM (Quantity) TotalSales 

FROM Saleltem 

GROUP BY ArticlelD 

HAVING SUM (Quantity) > SMinQuantity 
GO 



CbxpaHeinaTa npoueAypa spGetArticleSales M3n"b^HABa npocTO eAHa select 
3aaBKa, koato Bptiua bcmukm ctokm, ot komto ca HanpaBeHM onpeAe/iei-io 
KO/iwuecrBO npoAa>K6M. BtnpocHOTO KO/iwuecrBO npoAa>K6ki ce 3aAaBa npe3 
napaMeTbpa SMinQuantity. M3BMKBaHeTO Ha ctxpaHeHaTa npoueAypa, TaKa 
ne Aa BtpHe bcm^km ctokm c MMHMMa/iHO npoAaAeHO KO/iwuecrBO 25 craBa no 
c^eAHMAT Ha^MH: 



USE Sales 

GO 

spGetArticleSales @MinQuantity=2 5 
GO 



CbxpaHeHa npoueAypa, Ao6aB$nija hob peA kt>m Ta6/iMLja 

C^eABaiuaTa npuMepHa CbxpaHeHa npoueAypa Ao6aB*i hob 3annc kbm Ta6/iw- 
uaTa Article m Bptiua HeroBMfl aBTOMaTMUHO reHepupaH MAeHTmfcwKaTop. 



USE Sales 

GO 

CREATE PROC spInsertArticle ( @Name varchar(40), SArticlelD int 

OUT) 

AS 

SELECT SArticlelD = -1; 

INSERT INTO Article (Name) VALUES (@Name); 
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IF(@@ERROR <> 0) 
RETURN SSERROR; 

SELECT SArticlelD = SSIDENTITY; 

RETURN SSERROR; 



GO 



MMeTO Ha CTOKaTa, koato me ce BMtKHe b Ta6/iwuaTa Article ce no/iynaBa b 
napaMerbpa @Name. napaMerbptT SArticlelD e M3X0AeH v\ npe3 Hero ce 
Bptiua MAeHTucpMKaTopa Ha Ao6aBeHki*i ot npoueAypaTa 3annc. 

B Hana/iOTO, cbxpaHeHaTa npoueAypa MHnukia/iM3npa BptiuaHaTa ctomhoct 3a 
SArticlelD Ha -1, c/ieA KoeTO npe3 KOMaHAaTa insert Ao6aB*i hob peA kbm 
Ta6/ikiuaTa Article. TtM KaTO KO/iOHaTa ArticieiD ot Ta3M Ta6/iwua e MapKM- 
paHa KaTO identity, Tfl ce nponycKa npn M36poaBaHe Ha KO/iOHMTe b insert 
KOMaHAaTa. HeKa p,a npunoMHMM, ne identity KO/iOHkiTe no/iynaBaxa aBTOMa- 
TM4HO ctomhoctm, 3aAaBaHki ot SQL Server. 

C/ieA KOMaHAaTa 3a Ao6aB*iHeTO Ha hobma 3annc, ce M3B"bpiua npoBepKa 3a 
TOBa p,dti\v\ caMOTO Ao6aBAHe e 61/1/10 ycneujHO. Ako to ce e npoBa/iw/io nopaAH 
HAKaKBa npn^MHa, CbxpaHeHaTa npoueAypa 3anncBa b m3xoahma napaMeTbp 
SArticlelD ctomhoct -1 m Bptma KaTO pe3y/iTaT KOAa Ha rpeujKaTa, komto ce 
HaMupa b @@error, cnep, KoeTO npeKpaTABa pa6oTaTa cm. 

Ako Ao6aBflHeTO e 6m/io ycneujHO, m3xoahmat napaMeTbp SArticlelD no/iy- 
naBa CTOMHOCTTa Ha KO/iOHaTa ArticieiD 3a TOKy-iuo Ao6aBeHMfl 3annc. Ta3M 
ctomhoct ce no/iynaBa ot cwcreMHaTa cpyHKuna @@identity. Cnep, TOBa Cbx- 
paHeHaTa npoueAypa Bptiua CTOMHOcrra HaMnpaiua ce b @@error, koato npn 
ziwnca Ha rpeujKa eOn npeKpaTABa pa6oTaTa cm. 

M3BMKBaHeTO Ha onucaHaTa no-rope CbxpaHeHaTa npoueAypa Moxe p,a ce 
M3B"bpujn no c^eAHMfl HanwH: 



DECLARE SArticlelD int; 

EXEC spInsertArticle 'Aspirin', SArticlelD OUTPUT 



ritpBUflT peA ot noKa3aHMAT no-rope koa AeK/iapwpa npoMeH/ikiBa ot Tun int 
c MMe SArticlelD. BTopuflT peA M3BMKBa CbxpaHeHaTa npoueAypa 
spInsertArticle, KOATO iue Ao6aBM HOBa CTOKa c MMe "Aspirin" v\ iue BtpHe 

yHMKa/lHMfl MAeHTMCpMKaTOp Ha HOBOA06aBeHMfl peA B SArticlelD. 

TpaH3aKMMM b SQL Server 

MAeo^ornflTa Ha TpaH3aKunnTe v\ CB"bp3aHMTe c tax TepMMHM KaTO 3aK/iion- 
BaHMfl m HMBa Ha i/130/iauwfl 6axa AncKyTupaHM Bene b HacToaiuaTa TeMa. Cera 
iue pa3MeAaMe cneuwcpwuHaTa mm noAAP"b>KKa ot CTpaHa Ha SQL Server. 
Hakom ot npeA/iaraHMTe ot Hero bbsmokhoctm, KaTO MMeHyBaHM TpaH3aKunn 
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m to4km Ha 3anncBaHe Ha TpaH3aKunnTe ca M3B"bH o6xBaTa Ha TeMaTa, ho 
nwTaTe/iflT MO>Ke Aa rn npoynw b n peA.fi owe HaTa Aont/iHMTe/iHa zikiTepaTypa. 

SQL Server noAA^pxa ABa BMAa TpaH3aKunn - /iOKa/iHM m pa3npefle/ieHM. 

Pa3npeAesieHM TpaH3aKunn 

Pa3npeAe^eHMTe TpaH3aKu.nn ce pa3npocTnpaT Btpxy hako/iko cbpBtpa - npn 
tax v\nv\ M3B"bpujBaHMTe onepaukiw HaA 6a3MTe ot ashhm Ha bcmukm cbpBtpi/i 
ce M3n"b^HABaT ycneujHO, v\nv\ bcmukm onepau.nn Btpxy BceKM ot ctpBtpnTe ce 

OTKa3BaT. 

Pa3npeAe^eHMTe TpaH3aKu.nn ce H3no/i3BaT npn ro/ieMki v\ c/io>khm pa3npe- 
Ae/ieHki cucTeMM, komto pa6oTAT Btpxy hako/iko ctpBtpa. B Windows v\ SQL 
Server pa3npeAe/ieHkiTe TpaH3aKu.nn ce ynpaB/iABaT ot t. Hap. Distributed 
Transaction Coordinator (DTC). 

B HacToamaTa TeMa HsiMa p,a pa3r/ie>KAaMe pa3npeAe/ieHHTe TpaH3aKu.nn b 
AeTan/in. BMecTO TOBa me ce cJDOKycupaMe Btpxy /lOKa/iHMTe TpaH3aKu.nn, 
komto ca m Hai/i-necTO ki3no/i3BaHMTe. 

JIOKa/IHM TpaH3aKL4MM 

CTapTupaHeTO Ha HOBa TpaH3aKunfl b SQL Server ce M3B"bpujBa npe3 
KOMaHAaTa begin transaction (\aj\\a cbKpaTeHMfl BapnaHT begin tran). 
C^eABaiunTe a KOMaHAH (KaTO insert m update) ce CMATaT 3a nacr ot TpaH- 
3aKunflTa m HanpaBeHMTe ot tax npoMeHM ce 3anncBaT b 6a3aTa ot ashhh 
caMO npn HeMHOTO noTB"bp>KAaBaHe. ToBa noTB"bp>KAaBaHe ce M3B"bpujBa ot 

KOMaHAaTa COMMIT TRANSACTION (\AJ\\A C-bKpaTeHO COMMIT TRAN). OTMflHa Ha 
AeMCTBMATa M3B"bpiueHM b TpaH3aKu.ki*iTa ce M3B"bpilja OT KOMaHAaTa ROLLBACK 
TRANSACTION (CbKpaTeHMfl BapnaHT e ROLLBACK TRAN). 3a f\a M3n-b^HMTe 

KOMaHAMTe 3a OTKa3 v\nv\ noTBtpxAeHne Ha TpaH3aKunfl, TaKaBa Tpa6Ba p,a 
6"bAe CTapTkipaHa. B npoTMBeH c/iynai/i SQL Server Bptiua C"bo6iueHne 3a 
rpeujKa. 

B/10>KeHM TpaH3aKL4HH 

TpaH3aKUMMTe MoraT p,a ce B/iaraT eAHa b Apyra, T.e. M3n"b/iHeHneTO Ha eAHa 
TpaH3aKunfl 3ano4Ba npeAM Aa e 3aB"bpujw/ia npeAxoKAamaTa a. CuTyaunaTa 
e cxoAHa c M3BMKBaHeTO Me>KAy MeTOAM Ha e3nun KaTO C#. KoHu.enu.MATa 3a 
o6pa6oTKaTa Ha B/io>KeHki TpaH3aKunn, Moxe p,a 6"bAe Ha nptB uovnep, Ma/iKO 
CTpaHHa m 3aTOBa 6"bAeTe curypHM, ne pa36npaTe Ao6pe c/ieABamwTe peAOBe. 

B/iaraHeTO Ha TpaH3aKu.nn ce M3B"bpujBa npocTO npe3 M3n"b/iH*iBaHe Ha ABe 

KOMaHAH BEGIN TRAN, Me>KAy KOMTO He Ce Cpeiua ROOLBACK TRAN V\I\V\ COMMIT 

tran. Hmboto Ha B/iaraHe Ha TpaH3aKunnTe ce cnep,v\ 4pe3 cwcreMHaTa c|DyHK- 
\\v\s\ @@trancount, KOATO Bptma 6pofl Ha aKTMBHMTe TpaH3aKu.nn 3a TeKyiuaTa 
Bp"b3Ka. ripn M3n"b^HeHne Ha ABe KOMaHAH 3a crapTnpaHe Ha TpaH3aKunfl 
eAHa c/ieA Apyra, @@trancount me BtpHe 2. 

ripn cpeiuaHe Ha KOMaHAa commit tran, KoraTO e crapTkipaHa B/ioweHa 
TpaH3aKunfl, SQL Server noTB"bp>KAaBa BtTpeujHaTa TpaH3aKunfl, KaTO 3a 
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noTB"bp>KflaBaHe Ha BtmuHaTa me e Heo6xoflMMa oiue ep,na KOMaHfla commit 

TRAN. 

ripn cpeiuaHe Ha KOMaHAa roolback tran, KoraTO e crapTwpaHa B/io>KeHa 
TpaH3aKunfl, SQL Server OTKa3Ba KaKTO BtTpewHaTa, TaKa v\ BtHWHaTa TpaH- 
3aKunfl. ToecT, c eflHa KOMaHfla OTKa3BaMe npoMeHMTe HanpaBeHM ot ABeTe 
TpaH3aKUMM m b cwcreMaTa Bene HAMa aKTMBHa TpaH3aKunfl. nocneABamoTO 
M3n"b/iHeHne Ha KOMaHAMTe roolback tran v\i\v\ commit tran, 6e3 p,a 6"bAe 
CTapTupaHa HOBa TpaH3aKunfl, me AOBeAe ao rpeujKa. 

TpaH3aKUMM m cbxpaHeim npoueAYPM 

ripn pa6oTa c TpaH3aKunn b ctxpaHeHM npoueAypn, SQL Server npoBepaBa 
BptiuaHaTa ctomhoct ot cwcreMHaTa cpyHKuna @@trancount m cneAH ta p,a 
6"bAe eAHa v\ ctiua b Hana/iOTO v\ Kpaa Ha M3n"b/iHeHneT0 Ha cbxpaHeHaTa 
npoueAypa. Ako ABeTe ctomhoctm He cbBnaAaT, M3BMKBaHeT0 Ha npoueAypaTa 
Bptiua rpeujKa. 

kl30/iaL4Mfl Ha TpaH3aKL4MHTe 

M30/iaun5Tra Ha TpaH3aKunnTe ce 3aAaBa npe3 KOMaHAaTa set transaction 

ISOLATION LEVEL, KOflTO MMa C/ieAHMfl CMHTaKCMC: 



SET TRANSACTION ISOLATION LEVEL 
{ READ COMMITTED 

| READ UNCOMMITTED 
| REPEATABLE READ 
| SERIALIZABLE 
} 



Bene pa3r/ieAaxMe M36poeHMTe no-rope Hi/ma Ha M30/iaui/ifl. 3aAaBaHeTO Ha 
eAHO ot Te3M HMBa Ha v\3ona\\v\s\ ce B3eMa npeABMA ot cneABamaTa KOMaHAa 
3a CTapTupaHe Ha TpaH3aKuna v\ He B/iw*ie Ha hmboto Ha v\30j\a\\v\s\ Ha TeKymo 
M3n"b^HABaHaTa TpaH3aKuna. 

3aK/lK>HBaHMfl H TpaH3aKL4MM 

no BpeMe Ha pa6oTa cm SQL Server, 3aK/iionBa p,ap,euv\ 3anncn b 6a3aTa ot 
AaHHM c ue/i p,a rapaHTupa v\3ona\\v\s\Ta Ha TpaH3aKunnTe. 3aK/iK>nBaHMflTa, 
koi/ito ce Ha/iaraT Btpxy 3anncnTe MoraT p,a ce pa3Ae/isiT Haw-npocro Ha ABa 
BMAa - nofle/ieHM v\ MOHono/iHM. 

ripi/i noAe^eHMTe 3aK/iionBaHi/ifl, 3aK/iioneHkiflT 3annc MO>xe p,a ce neTe ot 
bcm4km TpaH3aKUMM, ho He MO>Ke p,a ce peAaicrwpa OT TAX. 

ripn MOHono^HOTO 3aK/iionBaHe, 3anncbT MO>Ke Aa ce neTe v\ peAaKTupa caMO 

OT TpaH3aKUMflTa, Ha/10>KM/ia 3aK/lK)HBaHeTO. 

BnA"bT 3aK^K)4BaHMfl, komto SQL Server npaBM 3aBncn ot M30/iauwflTa, koato e 
3aAaAeHa 3a i/i3n"b/iH*iBaHkiTe TpaH3aKunn. rio-BMCOKUTe HMBa Ha v\3ona\\v\s\ 

npeAM3BMKBaT nO-CepM03HM 3aK/lK)HBaHMfl. 
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EcTecTBeHO, iokto bbb BCAKa cucTeMa, M3no/i3Bama 3aK/iionBaHe, B"b3HMKBa 
npo6^eM"bT c t. Hap. "MtpTBa xBaTKa" (dead lock). TwnwueH npuMep e cuTya- 
UMATa, npn koato TpaH3aKunfl 1 e 3aK/iionM/ia Ta6/iwua A 3a neTeHe v\ ce 
onuTBa p,a MOAmfcwuwpa p,aHnv\je b Ta6/iwua B, a b cbiuoTO BpeMe TpaH3aKunfl 
2 e 3aK/iionM/ia Ta6/iwua B m ce onuTBa p,a MOAmfcwuwpa AaHHMTe b Ta6/iwua A. 

3a macTue SQL Server aBTOMaTMUHO OTKpuBa B"b3HMKBaHeTO Ha cuTyauna ot 
ropHMfl Tkin m aBTOMaTM^HO OTKa3Ba eAHaTa TpaH3aKunfl. BtnpeKM TOBa, nona- 
AaHeTO b TOBa no/io>KeHkie e He>xe/iaTe/iHO v\ 3a p,a ce M36erHe, AOcrbirbT ao 
Ta6^MUMTe Tpa6Ba p,a craBa b eAMH v\ cbu\v\ pep,. 

B"b3MO>KHO e B"b3HMKBaHeTO m Ha t. Hap. "KOHBepcHu" 3aK^K)4BaHMfl, npw 
komto ABe TpaH3aKUMM ca 3aK/iionki/iM AaAeHa peA ot Ta6/iwuaTa 3a neTeHe v\ 
cnep, TOBa eAHOBpeMeHHO ce onuTBaT p,a ro peAaKTupaT. Ta3M cuTyauna ce 
M36arBa KaTO ce c/io>Kki noACKa3Ka 3a 3aK/iionBaHe (updlock) Ha select 
KOMaHAaTa, ho TOBa ctiuo e M3B"bH o6xBaTa Ha HacToaiuaTa TeMa. 

npMMepM 3a ynoTpe6a Ha TpaH3aKunn 

HeKa pa3r/ieAaMe hako/iko npuMepa 3a M3no/i3BaHeTO Ha TpaH3aKunn b SQL 
Server v\ p,a AeMOHcrpi/ipaMe B"b3MO>KHOCTi/iTe Ha e3MKa T-SQL 3a pa6oTa b 

TpaH3aKUMfl. 

ripiiMep 3a TpaH3aKUMn b cbxpaHeiia npoijeAypa 

Ufl/iocreH npuMep 3a ynoTpe6a Ha TpaH3aKunn b KOM6nHaunfl c M3no/i3BaHe 
Ha ctxpaHeHa npoueAypa 6ewe AaAeH v\ onucaH noApo6HO b npeAMUJHaTa 
T04Ka, pa3Me>KAaiua pe/iauwoHHMTe 6a3M ot ashhm. 3aTOBa cera me AaAeM 
hako/iko Apyrn npuMepa. 

llpMMep 3a B/10>KeHH TpaH3aKL4MM 

C^eABaiunflT npuMep Ao6aB*i ABe hobm ctokm kbm Ta6/ikiuaTa Article, KaTO 
ntpBaTa ce Ao6aB*i b KOHTeKCTa Ha BtHWHaTa TpaH3aKunfl, AOKaTO BTopaTa 
CTOKa ce Ao6aB*i b KOHTeKCTa Ha B/ioweHaTa TpaH3aKuna. 



USE Sales 
GO 

BEGIN TRANSACTION 

INSERT INTO Article (Name ) 
VALUES ('Zagorka') 

IF @@ERROR = 
BEGIN 

BEGIN TRANSACTION — Start inner transaction 

INSERT INTO Article (Name ) 
VALUES ('Tuborg') 
IF @@ERROR = 
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COMMIT 


TRANSACTION -- 


-commit 


inner transaction 


ELSE 










ROLLBACK TRANSACTION 


--rollb 


ack both 


transactions 


--commit 


outer transact 


ion, if 


previous 




--insert 


was successful! 






IF @@TRANCOUNT = 1 








COMMIT 


TRANSACTION 








END 










ELSE 










ROLLBACK 


TRANSACTION — 


rollbac 


c outer t 


ransaction 



npiiMep 3a npoMflHa n3onaunma Ha TpaH3aKijmi 

noKa3aHMflT no-AO/iy npuMep crapTwpa TpaH3aKunfl c hmbo Ha v\3onau,v\n 
kepeatable READ m Ao6aBfl hob 3ani/ic K"bM Ta6/ikiu.aTa Article, ripw ycneujHO 
M3n"b^HeHne Ha KOMaHflaTa insert, TpaH3aKunflTa ce noTBtpwAaBa, a b npo- 
TMBeH cnynaw ce OTKa3Ba. 



USE Sales 

GO 

SET TRANSACTION ISOLATION LEVEL REPEATABLE READ 

BEGIN TRANSACTION 

INSERT INTO Article (Name ) 
VALUES ('3aropKa') 
IF @@ERROR = 

COMMIT TRANSACTION 
ELSE 

ROLLBACK TRANSACTION 



npiiMep, AeMOHcrpnpam ecpeKTa ot npoMAHa hmboto Ha 
M30/iauMn Ha TpaH3aKijmi 

ripoMAHaTa Ha hmboto Ha v\3onau,v\n Ha pa6oTa Ha flafleHa TpaH3aKunfl MO>xe 
Aa MMa ApacTM^HM nocneAnu.n Btpxy HeMHaTa pa6oTa. HeKa p,a ce y6eAHM b 
TOBa, npe3 eAMH Har^eAeH npuMep. 3a ue/ua crapTkipaMe Query Analyzer v\ ce 
CB"bp3BaMe K"bM SQL Server. M3n"b/iH*iBaMe noKa3aHMfl no-AO/iy SQL, koa 3a Aa 
CTapTupaMe TpaH3aKunfl v\ Ao6aB*iMe b KOHTeKCTa Ha TpaH3aKu.ki*iTa 3annc kbm 

Ta6/lklU.aTa Article B 6a3aTa OT AaHHM Sales. 



USE Sales 

BEGIN TRANSACTION 

INSERT INTO Article (Name ) VALUES ('*** Food *** ' 
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Be3 fla npnK^K)4BaTe 3anonHaTaTa ot npeAHna CKprniT TpaH3aKunfl, Cb3fla- 
BaMe BTopa Bp"b3Ka KbM SQL Server (KaTO crapTkipaMe BTopn ntT Query 
Analyzer v\nv\ M36npaMe ot MeHKDTO File -> Connect). B npo3opeu.a Ha BTopaTa 
Bp"b3Ka M3n"b^HABaMe cnep,uaja KOMaHAa, koato ce onuTBa p,a neTe ashhh ot 

Ta6/lMU.aTa Article: 



USE 


Sales 












SET 


TRANSACTION 


ISOLATION 


LEVEL 


READ 


UNCOMMITTED 


SELECT Name 


FROM 


Article 









KaTO pe3y/iTaT ot i/i3n"b/meHi/ieTO Ha ropHaTa 3a*iBKa me bmamm bcmukm 3anncn 
b Ta6/iMu.aTa Article n/iioc Ao6aBeHMfl (m Bee oiue HenoTBtpAeH) ot ntpBaTa 
TpaH3aKunfl hob 3anMC c MMe *** Food ***. To3M 3annc ce M36npa ot select 
3aaBKaTa 3aiuoTO hmboto Ha v\3onauwn Ha TeKymaTa TpaH3aKunfl e HacrpoeHO 

Ha READ UNCOMMITED. 

HeKa o6ane p,a M3n"b/iHMM cnep,Hv\n SQL CKpunT b npo3opeu.a Ha BTopaTa 
Bp"b3Ka, komto pa6oTM c noBMweHO hmbo Ha v\3onauwn Ha TpaH3aKu.wflTa Ha 

SERIAL I Z ABLE: 



USE Sales 

SET TRANSACTION ISOLATION LEVEL SERIALIZABLE 
SELECT Name FROM Article 



Pe3y/iTaTbT ot M3n"b/iHeHMeTO me 6"bAe "3aBMCBaHe" Ha M3n"b/iHeHMeTO Ha 
KOMaHAaTa select. ToBa e TaKa, 3aiuoTO hmboto Ha TeKyiuaTa TpaH3aKuna e 
3aAaAeHO Ha serializable, a Btpxy Ta6/iMu.aTa, koato ce onuTBaMe p,a npo- 
4eTeM, MMa npoMeHM, 3anonHa/iM ot napa/ie/iHa He3aB"bpujM/ia TpaH3aKuna. 

M3n"b^HeHneTO Ha KOMaHAaTa select me npoA"b/i>KM, KoraTO npMK/iiouM ntp- 
BaTa TpaH3aKunfl, Ao6aBM/ia hob 3annc b Ta6/iMu.aTa Article. 3a p,a ce 
yBepuM b TOBa MOxeM p,a noTBtpAMM ntpBaTa TpaH3aKunfl, KaTO M3n"b/iHMM ot 
ntpBMfl Query Analyzer KOMaHAaTa: 



COMMIT TRANSACTION 



B T03i/i MOMeHT naKamaTa 6/iOKMpa/ia select onepauna ot btopma Query 
Analyzer me 3aB"bpujn ycneujHO v\ me noKaxe bcmukm 3anncn ot Ta6/iMu.aTa 

Article, BK/lK)HMTe/lHO M HOBOA06aBeHMfl OT APyraTa TpaH3aKUMfl. 

06"bpHeTe BHMMaHne, ne hmboto Ha v\30j\a\\v\s\ ce 3aAaBa no OTHOiueHMe Ha 
TeKymaTa TpaH3aKunfl, t. e. to KOHTpo/iwpa HeMHOTO noBeAeHne othocho 
npoMeHM, HaHeceHM ot APyrnTe, M3n"b/iHflBamn ce KOHKypeHTHO TpaH3aKunn, 
m He B/ikiae Ha noBeAeHneTO Ha APyrnTe TpaH3aKunn othocho TeKymaTa. C 
Apyrn AyMM BCAKa TpaH3aKu.M*i npe3 hmboto cm Ha v\3ona\\v\s\ MO>Ke Aa yKa3Ba 
KaKBa nacr ot npoMeHMTe Ha APyrMTe TpaH3aKUMM MCKa Aa BM>KAa m KaKBa Aa 

M30/lMpa (M ObOTBeTHO Aa M34aKBa npM Heo6xOAMMOCT). 
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ripM READ UNCOMMITED kl30/iau.klfl TeKymaTa TpaH3aKUMfl BM>Kfla BCM4KM 3ano4- 

Ha/iw npoMeHM ot bcmukm TpaH3aKunn, He3aBMCMMO pjanv\ ca noTBtpfleHM v\nv\ 

He. ripkl M30^ai4Mfl SERIALIZABLE, TeKymaTa TpaH3aKUMfl BM>KAa caMO noTBtp- 

p,euv\ ashhh, KaTO M3naKBa npn Heo6xoAHMOcr 3aB"bpujBaHeTO Ha 3anonHaTkiTe 
ot flpyrnTe TpaH3aKUMM npoMeHM. 



npeHacsme Ha 6a3a ot namm 

Cera me pa3r/ieAaMe KaK MOxeM p,a npeHacaMe Bene cb3AaAeHa SQL Server 
6a3a ot AaHHM, cbAtpwama Ta6/inu.n v\ ashhh b tax, ot eAMH KOMniOTbp Ha 
Apyr. Ta3M onepaunfl necro ce Ha/iara npn kiHcra/iaukifl Ha AaAeHO npi/i/io>Ke- 
Hue npn K^neHTa, komto me ro M3no/i3Ba. 

npeHacnHe npe3 apxMBMpaHe m Bi>3CTaHOBflBaHe 

EAHa MS SQL Server 6a3a ot ashhh MO>Ke p,a ce npeHece Ha Apyr KOMniOTbp 
KaTO ce HanpaBM HeMHO apxuBHO Konne (backup) Ha cbpB"bpa-ki3TOHHHK v\ 
cneA TOBa Ha ctpBtpa-npneMHMK 6a3aTa ot ashhm ce B"b3craHOBM ot TOBa 
apxuBHO Konne. 

3a ue/iTa i/i3n"b/iHHBaMe noc/ieAOBaTe/iHO cnep,uv\je crbUKvw 

1. Ot SQL Server Enterprise Manager M36npaMe 6a3aTa ot ashhh m ot 
KOHTeKCTHOTO MeHK) i/i36wpaMe Backup Database, iokto e noKa3aHO Ha 
KapTMHKaTa no-AO/iy: 



B-^) 5TEPHAN (Windows NT) 
R-Q Databases 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 



dotNETBook 

LibraCentral 

master 

model 

msdb 

Northwind 

PharmaTrade 

PharmaTradeTest 

pubs 

s\\ 
t< 



Import Data.,, 
Export Data.,, 



Pi 



Maintenance Plan,,. 
Generate SQL Script, 



Backup Database, 



Restore Database., 



New Database, 



Shrink Database., 
Detach Database. 
Take Offline 



H-O Data 
|jl-Q| Mana 1 
l+l-Q Replk 



New 



All Tasks 



Copy Subscription Database, 
View Replication Conflicts.., 



View 



2. Ot Ana/iora 3a onpeAe/isiHe Ha napaMeTpnTe npn c"b3AaBaHe Ha apxuBa, 
3aAaBaMe MMeTO v\ Mecrono/io>KeHkieTO Ha cpaki/ia b komto me cb3AaAeM 
apxuBa. ToBa CTaBa npe3 HaTMCKaHeTO Ha 6yTOHa [Add]. 
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SQL Server Backup - Sales 



General | Options | 

I Database: 
- - J^ ame: 

Description: 



Sales 



~3 



Sales backup 



Backup — 
(* Database - complete 
f* Database - differential 
f* Transaction log 
f* File and filegroup: 

Destination 



_l 



Overwrite 



Schedule 



Backup to: 


(~ Tape 


P Disk 






Add... 


Remove 




Contents... 



(• Append to media 

(~ Overwrite existing media 



Schedule: 



_l 



OK 



Cancel 



Help 



HaTMCKaMe 6yTOHa [OK], c KoeTO crapTkipaMe npoueca Ha cb3£aBaHe Ha 
apxuBHO Konne. CbpBtptT me Cb3p,ap,e apxuBHO Konne Ha noconeHaTa 
6a3a ashhu. ToBa CTaBa 6e3 fla ce cnupa Hei/maTa pa6oTa. 

Ha ctpBtpa-npneMHMK M36npaMe Restore Database, iokto e noKa3aHO Ha 
KapTMHKaTa no-flo/iy: 

B"5> 5TE PHAN (Wind ows NT) 

B^C 

dotN 




Mew Database. 



All Tasks 



View 

Mew Window from Here 



II 

Backup Database. 



Restore Database. 



Attach Database. 



\ 



Refresh 
Export List. 



Import Data. 
Export Data. 



Help 



Copy Database Wizard. 



(j ternpdb 
l+l-Pl Data Transformation Services 



J I" 



Stephan 



ternpdb 



B noyiBM/iM5i ce Ai/ia/ior, noKa3aH no-flo/iy, 3aflaBaMe MMeTO, c KoeTO me 
B"b3CTaHOBMM 6a3aTa ashhu - b c/iynaa to e sales. Cnep, TOBa MapKupaMe, 
ne me B"b3craHOBflBaMe ot ycrpowcTBO v\ M36npaMe 6yTOHa [Select Device]. 
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Restore database 



General | Options | 
I 



Restore as database: Sales 



~3 



Restore: 



f Database 



(~ Filegroups or files 



(* From device 



Parameters 






Devices: 








Select Device:- : 


Backup number: 


1 View Contents... 




(• Restore backup 
(• Database - 
(~ Database ■ 
C Transaction 


set 

:omplete 
differential 
log 




f* File or filegroup 
C Read backup set information and add to backup history 





OK 



Cancel 



Help 



B no5\B\Aj\\A5\T ce Ana/ior "Choose Restore Devices", M36npaMe cpai/i/ia ot 
komto fla B"b3CTaHOBMM 6a3aTa ot AaHHM. ToBa e cpaw^tT, komto CMe 
C"b3fla^n Ha crbnKa 2. M36npaHeTO Ha cpaw/ia CTaBa npe3 HaTMCKaHe Ha 
6yTOHa [Add] v\ noconBaHe Ha cpaw/ia ot noyiBki/ikifl ce Akia/ior. 



Choose Restore Devices 



*l 



When the backup is restored, SQL Server will attempt to restore from the 
devices listed below. 



Backup set: 
Restore from: 



[Unknown) 
P Disk 



(~ J_ape 



Device name 



Add.. 



Edit 



Remove 



Remove All 



Media verification option 



V Only restore from media with the following name: 
Media name: 



OK 



Cancel 
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7. l/l36i/ipaMe 6yTOHa [OK] b Ana/iora "Choose Restore Devices", cnefl KoeTO 
M36npaMe c-biunfl 6yTOH v\ ot flkia/iora "Restore Database". ToBa e 
noc/ieAHaTa crbnKa, cnep, kohto MMaMe Bene B"b3craHOBeHa 6a3a OTAaHHM. 

OnucaHMAT MeTOA 3a apxnBnpaHe/B"b3CTaHOBflBaHe Ha 6a3a ot ashhm, npe3 
M3no/i3BaHe Ha SQL Server Enterprise Manager e eAMH ot Haw-npocTUTe v\ 
ziecHki 3a ynoTpe6a. 3a macTue tom o6mkhob6ho Btpiun pa6oTa b ro/iflMa nacr 
ot cnynawTe. OcBeH Hero Bee naK Te3M onepaunn MO>Ke p,a ce BtpwaT no 
HAKO/iKO Apyrn Ha^MHa, HanpuMep npe3 ki3no/i3BaHe Ha CKpunT, HanncaH Ha 
T-SQL. ToBa o6mkhob6ho ce npaBM, KoraTO AaAeHa 6a3a ashhm Tpa6Ba pja 
6"bAe MHCTa^npaHa 6e3 HaMeca Ha noTpe6kiTe/isi. 

npeHacnHe npe3 OTKanaHe m 3aKanaHe 

npeHacflHeTO Ha 6a3a ot ashhh Moxe p,a ce HanpaBM v\ npe3 OTKanaHe Ha 
6a3aTa ashhm ot cbpB"bpa-ki3TOHHMK, KonnpaHe Ha cfoaw/iOBeTe, ot komto ta ce 
cbCTOi/i Ha cbpBtpa-npneMHMK v\ 3aKanaHe Ha TaKa KonnpaHMTe cfoai/i/iOBe Ha 
cbpBtpa-npneMHMK. 3a p,a pea/iM3i/ipaMe to3m cueHapnn me M3B"bpujMM cnep,- 

HMTe AeMCTBMfl: 

1. Ot SQL Server Enterprise Manager M36npaMe 6a3aTa ot ashhh m ot 
KOHTeKCTHOTO MeHK) ki36wpaMe Detach Database, KaKTO e noKa3aHO Ha 
KapTMHKaTa no-AO/iy: 



Q 5[) STEPHAN (Windows NT) 
BQ Databases 

9-g dotNETBook 
LibraCentral 
master 
model 
.J msdb 
Northwind 
PharmaTrade 
PharmaTradeTest 

P U D 5 




Import Data. 
Export Data. 



Maintenance Plan. . . 
Generate SQL Script . 

Backup Database... 
Restore Database... 



Shrink Database. 



Detach Database. 



Take Offline 



Copy Subscription Database. , 
View Replication Conflicts... 



S CU DataTi, 

a Cj) Managi MiM 

$ Q RepSca New window from Here 

2. noTB"bp>KAaBaMe OTKanaHeTO Ha 6a3aTa ot ashhm b nosiBki/ikiflT ce Ana/ior 

Detach Database, 4pe3 HaTMCKaHe Ha 6yTOHa [OK]. Ako tom He e pa3pe- 
ujeH, TOBa 03HanaBa, ne b MOMeHTa MMa aKTMBHM Bp"b3KM kbm 6a3aTa ot 
AaHHM. B T03M cnynai/i Tpa6Ba p,a cnpeM bcmukm npn^OKeHna, komto MMaT 
aKTMBHa Bpt3Ka KtM 6a3aTa ot ashhh v\i\v\ p,a HaTMCHeM 6yTOHa [Clear], 

KOMTO LUe npeKpaTM BCMUKM aKTMBHkl Bpt3KM. 

3. KonnpaMe cbaw/iOBeTe Ha 6a3aTa ot ashhh, Ha ctpBtpa-npneMHMK. Te3M 

cbaw/iOBe ce HaMnpaT b Data AnpeKTopi/mTa Ha SQL Server. Mecrono.no- 
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>KeHneTO Ha Ta3M AnpeKTopua ce yi<a3Ba npn MHcra/ikipaHe Ha cbpBtpa, 
ioto npn o6n4aMHaTa MHcra/iaukifl ta ce HaMupa b noflflnpeKTopnaTa Ha 
cbpBtpa. HanpuMep MecroHaxo>KAeHMeTO Ha cpaw/iOBeTe Ha 6a3MTe ot 

AaHHM MO>Ke p,a 6"bAe: "C:\Program Files\Microsof t SQL Server\ 

MSSQL\Data". Hav\-<Aecro 6a3aTa ot ashhm ce cbcroki ot flBa cpaw/ia: 

<MMe_Ha_6asa>.mdf M <ime_Ha_6asa_log> . ldf . AAMMHMCTpaTOp"bT Ha 

ctpBtpa MO>Ke p,a e 3aAa/i 6a3aTa ot ashhm p,a ce cbcroi/i ot hako/iko 
cpai/i/ia ocBeH M36poeHMTe no-rope, komto p,a ce HaMnpaT Ha ojp,ei\uv\ 
ycTpowcTBa. KoraTO KonnpaMe cpaw/iOBeTe Ha 6a3aTa ot ashhm, Tpa6Ba p,a 
ce yBepuM ne me KonnpaMe bcm^km HeMHM nacm. 

3ai<anaMe KonnpaHMTe ot npeAHaTa CTbnKa cpaw/iOBe Ha cbpBtpa- 
npneMHMK. 3a Ta3M ue/i M36npaMe rpynaTa Databases ot Enterprise 
Manager v\ ot koht6kcthoto MeHio M36npaMe All Tasks -> Attach Database. 
Ot noKa3aHMfl Ha KapTMHKaTa no-AO/iy Ana/ior M36npaMe .mdf cpai/i/ia Ha 
6a3aTa ashhm m HaTMCKaMe 6yTOHa [OK]. 



1 Attach Database - STEPHAN 






K\ 




^DF file of database to attach: 




Verify 






C:\Progrann Files\Microsoft SQL Server\MSSQL\Data\Sales.nr ; ... J 
















Original File Nanne(s] Current File(s) Location 


- 




Sales.rndf C:\ProgrannFiles\MicrosoftSQLServer\MSS 


Sales log.LDF C:\Progrann Files\Microsoft SQL Server\MSS 


„_ Z. 


<l 


1 


► 1 












Attach as: 

Specify database owner: 


Sales 












sa 


Z. 










OK Cancel 


Help 
















OnkicaHkifiT no-rope MeTOfl 3a npeHacfme Ha 6a3a AaHHM npe3 
OTKanaHe v\ 3a«aHaHe pa6oTM eflMHCTBeHO aKO BepctifiTe Ha 

CbpBl>pa-M3TOHHI1K Ha flaHHMTe M CbpBbpa-npMeMHMK Ca eflHM 
M CbLLtH. 



ynpa>KHeHnn 

1. KaKBM MOAe^n Ha 6a3MTe otashhh no3HaBaTe? 

2. Kom ca ocHOBHMTe cpyHKUMM, M3n"b^HABaHM ot eAHa cucTeMa 3a ynpaB- 
zieHkie Ha 6a3i/i otashhh (CYBfl)? 

3. flecpMHupaMTe noHATneTO Ta6/ikma b 6a3a ot ashhm. 

4. 06acHeTe pa3/ikiKHTe Me>KAy ntpBi/meH v\ BtHiueH k/ik>h. 

5. floconeTe KaKBM BMAOBe Bp"b3KM Me>KAy Ta6^Mi4M no3HaBaTe. 
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6. Kora flafleHa 6a3a ot ashhm e HopMa/iw3wpaHa p,o neTBtpTa HopMa/iHa 
r|)opMa? Kom ca npeAMMCTBaTa Ha HopMa/in3npaHaTa 6a3a OTAaHHki? 

7. 3a KaKBO ce ki3no/i3BaT orpaHkineHWATa b eAHa 6a3a ot ashhm? 

8. npoeKTupaMTe 6a3a ot ashhm, cbxpaHABama AaHHMTe 3a cryaeHTkiTe, npe- 
noAaBaTe^MTe v\ npeAMeTMTe, M3ynaBaHn b ep,v\u rJ>aKy/iTeT. 

9. noconeTe npeAHMCTBaTa v\ HeAOcraTbuwTe Ha ki3no/i3BaHeTO Ha MHAeKCn b 
6a3MTe ot ashhu. 

10. KaKBO e ochobhoto npeAHa3HaneHkie Ha e3MKa SQL? 

11.3a KaKBO ce ki3no/i3BaT TpaH3aKunnTe? fler|)MHMpaMTe TexHMTe OTroBop- 

HOCTM M 06flCHeTe HMBaTa MM Ha M30/iaUMfl. 

12. rioconeTe ocHOBHMTe cwcreMHki KOMnoHeHTM Ha MS SQL Server. 

13. M36poMTe ocHOBHMTe MHCTpyMeHTM, komto ce M3no^3BaT npn pa3pa6oT- 
BaHe Ha coc|DTyep 3a SQL Server. 3a KaKBO c/iy>KM BceKM ot tax? 

14. Kom KOMaHAM cnaAaT KbM DDL? OnmueTe taxhoto AewcTBue. 

15. HanmueTe CKpunT, cbAtpwam DDL KOMaHAMTe, Heo6xoAHMM 3a cb3AaBaHe 
Ha 6a3aTa ot ashhu, o6c/iy>KBama AaAeH <fcaKy/iTeT b yHMBepcuTeT. Ba3aTa 
Tpa6Ba p,a o6xBaiua cryaeHTi/iTe, npenoAaBaTe/iMTe, M3ynaBaHi/iTe npeA- 
MeTM, y4e6HMTe nporpaMM v\ oueHKMTe Ha BceKM CTyAeHT. 

16.06acHeTe AewcTBueTO Ha KOMaHAMTe, cnaAaiun KbM rpynaTa DML. 

17. KaKBM BMAOBe cbeAMHeHMfl Ha Ta6/iwun no3HaBaTe? 

18. HanniueTe 3aaBKa, koato w3B/inna bcmukm M3ynaBaHn npeAMe™ b yHMBep- 
CMTeTa, 3aeAHO etc 3ankica/iMTe rn CTyaeHTki. 

19. KaKBa e ynoTpe6aTa Ha arpernpaiunTe cJDyHKunn b e3MKa SQL? 

20. HanniueTe 3a*iBKa, koato M3B/ikma 3a BCflKa yne6Ha rpyna cpeAHMfl ycnex 
Ha CTyAeHTMTe, komto a cbcraBAT. 

21.3a KaKBO ce M3no/i3BaT DBCC KOMaHAHTe b SQL Server? 

22.3a KaKBO ce M3no/i3BaT ctxpaHeHMTe npoueAypn? noconeTe npuMepn 3a 
ki3no/i3BaHeTO mm. 

23. HanniueTe ctxpaHeHa npoueAypa, koato Ao6aB*i hob CTyAeHT KbM AaAeH 
Kypc b 6a3aTa ot ashhu, npeAHa3HaneHa 3a o6cny>KBaHe Ha <fcaKy/iTeT. 

24. Kom KOMaHAM ce M3no/i3BaT 3a ynpaB/ieHweTO Ha TpaH3aKunnTe b T-SQL? 

25. HanniueTe ctxpaHeHa npoueAypa, koato 3aMeH*i AaAeH M3ynaBaH npeAMeT 
ot CTyAeHT c Apyr. 

26. HanmueTe ctxpaHeHa npoueAypa, koato Ao6aB*i hob npenoAaBaTe/i, 
komto boam hob yne6eH npeAMeT v\ 3anncBa bcmukm cryAeHTM ot TpeTM 
Kypc 3a to3m yne6eH npeAMeT. nopeAnuaTa onepaunn Tpa6Ba p,a ce v\3- 
nt/iHABa aTOMapHO - v\nv\ bcmukm onepaunn p,a ce M3n"b/iH*iT ycneujHO, i/i/ii/i 

HMKOfl OT TAX P,a He Ce M3n"b/1HM. 
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27. KaKBO e noBefleHneTO Ha B/io>KeHi/iTe TpaH3aKunn? 

28.npM KaKBM C/iynaM e B"b3MO>KHO B"b3HMKBaHeTO Ha CMTyaunflTa "MtpTBa 

xBaTKa"? 

29. KaKBM ca HanwHi/iTe 3a npeHacaHe Ha 6a3a ot ashhh Ha Apyr KOMniorbp? 
M36poMTe npeflMMCTBaTa v\ HeflocTarbunTe mm. 

M3no/i3BaHa /liuepaTypa 

1. BpaHMMnp TKipoB, CsejiwAu HaKOB, CrecpaH 3axapneB, /la3ap KwpneB, 
flocrbn ao ashhh c ADO.NET - http://www.nakov.com/dotnet/lectures/ 
Lecture-13-ADO.NET-vl.01.ppt 

2. Rebecca Riordan, Designing Relational Database Systems, Microsoft Press, 
1999, ISBN 0-7356-0634-X 

3. Kalen Delaney, Inside SQL Server 2000, Microsoft Press, 2001, ISBN 0- 
7356-0998-5 

4. Microsoft Corporation, Microsoft SQL Server Books Online 



T/iaea 14. flocrbn ro 
AaHHii c ADO.NET 



Heo6xoflMMM 3HaHMn 

- 5a30BM no3HaHMfl 3a .NET Framework 

- Ba30BM no3HaHMfl 3a e3MKa C# 

- 5a30BM no3HaHMfl no XML TexHO^ornnTe 

- no3HaHMfl no pe^aunoHHM 6a3M OTAaHHki 

- no3HaHMfl no e3MKa SQL 

CbAi>p>KaHMe 

- flocTi»n no flaHHH c ADO.NET 

- MoAe/iM 3a pa6oTa CAaHHMTe - CB"bp3aH v\ HecB"bp3aH 

- Eboj\\o\\v\s\ Ha npki/io>KeHMflTa 

- ApxnTeKTypa Ha ADO.NET 

- flocraBuwuki Ha ashhm 

- Bp-b3Ka c MS SQL Server 
Pea/iM3ai4Mfi Ha CBi>p3aH Moqeji 

K/iaC0BeTe SqlConnection, SqlCommand M SqlDataReader 

- napaMeTpwuHki 3aaBKM 

- ABTOMaTM^HO reHepwpaH ntpBHueH K/1KDH 

- M3no^3BaHe Ha TpaH3aKunn 

- Bp"b3Ka c Apyrn 6a3M ot ashhm npe3 OLE DB 

- ripaBM/iHa pa6oTa c astm 

- Tpac|DM4HM M3o6pa>KeHMfl b 6a3aTa ashhh 
Pea/iM3ai4Mn Ha HecBi>p3aH MOfle/i 

- K/iaCbT DataSet, CM/1 HO TMnM3MpaH DataSet 

- K/iaC0BeTe DataTable M DataRelation M DataView 

- M3nO/13BaHe Ha DataAdapter M CommandBuilder 

- TwnwueH cueHapnw 3a pa6oTa cashhh b HecB"bp3aHa cpeAa 

- Bp-b3Ka Me>KAy ADO.NET v\ XML 

- CurypHOCTTa npn npn^OKeHMATa c 6a3M ot ashhm 
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B Ta3M TeMa ... 

B HacToaiuaTa TeMa me pa3r/ieAaMe noApo6HO flBaTa MOAe/ia 3a flocTtn ro 
AaHHM, komto ca pea^M3npaHM b ADO.NET - CB"bp3aH v\ HecB"bp3aH. IHe onu- 
ujeM nporpaMHMfl MOAe/i Ha ADO.NET, HeroBkiTe KOMnoHeHTM v\ AOcraBuwuMTe 
Ha ashhu. IHe o6achmm kom K/iacoBe ce M3no/i3BaT 3a CB"bp3aH Aocrbn p,o 

AaHHMTe, M kom - 3a HeCB"bp3aH. 

ripi/i pa3r/ie>KAaHeT0 Ha CB"bp3aHMfl MOAe/i 3a Aocrbn ro ashhu me ce cnpeM 
Ha AOCTaB^MKa Ha ashhm SqICIient 3a Bp"b3Ka c MS SQL Server v\ me o6achmm 
KaK ce M3nO/13BaT K/iacOBeTe SqlConnection, SqlCommand M SqlDataReader. 

IHe pa3MeAaMe pa6crraTa c napaMeTpn3npaHM 3aaBKM v\ M3no/i3BaHeTO Ha 
TpaH3aKUMM ot ADO.NET. IHe ASAeM npuMep 3a Aocrbn v\ p,o Apyrn 6a3M ot 
AaHHM npe3 OLE DB. IHe pa3r/ieAaMe v\ hakom npo6/ieMki npn pa6crra c astm m 
cbxpaHeHne Ha rpacpwuHki M3o6pa>KeHi/ifl b 6a3aTa ashhu. 

ripn pa3Me>KAaHeT0 Ha HecB"bp3aHMfl MOAe/i 3a Aocrbn ao ashhm me pa3r/ie- 
AaMe b Rejawnw ocHOBHkue ADO.NET K/iacoBe 3a HeroBaTa pea/iw3auwfl - 

DataSet M DataTable. U\e 06flCHMM KaK Ce kl3nO/13BaT OrpaHMHeHMfl, M3pa3M, 

pe/iauww m M3MeflM b o6eKTHki*i MOAe/i DataSet. IHe ce cnpeM noApo6HO Ha 
K/iaca DataAdapter m BapnaHTMTe 3a HeroBOTO ki3no/i3BaHe npn 3ape>KAaHe 
Ha ashhm i/i o6HOB*iBaHe Ha 6a3aTa ot ashhu. IHe pa3r/ieAaMe noAxoAHTe 3a 
peiuaBaHe Ha kohcp/imktm npn HaHac^He Ha npoMeHM b 6a3aTa ashhu. IHe ce 
cnpeM m Btpxy Bp"b3KaTa Me>KAy ADO.NET v\ XML, a 3a cpkma/i me pa3r/ieAaMe 
npo6/ieMMTe etc curypHOCTTa b npM/io>KeHMflTa, M3no/i3Bamn 6a3M ot ashhu. 



HnaBa 14. flocrbn flo flaHHM c ADO.NET 
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Mofle/iM 3a pa6oTa c flaHHM b ADO.NET 

npeAM fla ce 3ano3HaeM b Rejawnw c TexHO/iornaTa ADO.NET, me ce cnpeM Ha 
MOfle^MTe 3a flocrbn ,qo flaHHM, komto ce M3no/i3BaT npn M3rpa>KflaHeT0 Ha 
MHCJDopMauMOHHM cm ere mm. B npaKTMKaTa ce M3no^3BaT CB"bp3aH MOfle/i c noc- 
TOAHHa Bp"b3Ka KtM 6a3aTa ashhh m HecBtp3aH MOfle/i, npn komto Bpt3KaTa c 
6a3aTa flaHHM He e nocrosiHHa v\ ce ocbiuecTBABa 3a KpaTKO - caMO 3a 3ape>K- 
AaHe Ha flaHHMTe v\ HaHacaHe Ha npoMeHMTe no tax. 



CB~bp3aH MOfle/i (connected model) 

CBi>p3aHi>inT MOfleji 3a pa6oTa c flaHHM M3MCKBa nocroaHHa Bp"b3Ka c 6a3aTa 
ot ashhh (online), ripn pea/iM3au.MHTa Ha to3m MOfle/i, kohto npefl/iara 
ADO.NET, AaHHMTe MoraT fla 6"bflaT neTeHM caMO HanpeA - BptiuaHe Ha3aA He 
e B"b3M0>KH0. npoMeHM He MoraT fla ce npaB^T flOKaTO flaHHMTe ce neTaT - 3a 
Ta3M ue/i Tpa6Ba fla ce M3n"b/iH*iBaT OTfle/iHM 3aaBKM kbm 6a3aTa. 3aT0Ba 
o6nKHOBeHO CBtp3aHMAT AOCTbn ce ki3no/i3Ba KoraTO e Heo6xoflMMO fla ce 
nponeTaT flaHHM, v\nv\ fla ce HanpaBM eflMHMUHa npoM^Ha, ho He ce M3MCKBa 
cno>KHa o6pa6oTKa Ha mhoto MHCJDopMauMfl ot 6a3aTa. 

ripn flpyrn TexHO^ornn, KaTO HanpuMep ADO, CB"bp3aHMAT MO,qe/i npefl/iara 
Bt3M0>KH0CT 3a neTeHe Ha flaHHMTe v\ b flBeTe nocoKM, KaKTO v\ 3a M3BtpujBaHe 
Ha npoMeHM npe3 t. Hap. updatable cursors. OcHOBeH npo6/ieM Ha to3m 
MOfle^, KaKTO me bmamm no-HaTaTbK, e /iowaTa CKa/iwpyeMOCT. 

ripn CB"bp3aHMfl MOfle^ flocThntT flo flaHHMTe ce ocbiuecTBABa b cpefla, b 
koato BMHarn MMa Bp"b3Ka etc ctpBtpa Ha 6a3aTa ot flaHHM. ToBa 03HanaBa, 
ne kbm 6a3aTa MMa nocroAHHO OTBopeH TCP coKeT v\nv\ flpyr bma nocTOAHHa 
Bp"b3Ka KaTO Named Pipe. Ta ce OTBapa abho ot npi/i/io>KeHi/ieTO v\ cbu\o TaKa 
abho 6m Tpa6Ba.no fla ce 3aTBopn. flOKaTO Bp"b3KaTa e OTBopeHa, b Hea MO>Ke 
fla ce Cb3flafle TpaH3aKuna. npo6/ieM"bT 3a ynpaB/ieHMe Ha TpaH3aKunnTe me 
pa3r/ie,qaMe no-K"bCHO. 

C^eflHaTa cxeMa M3o6pa3flBa CB"bp3aHna MOfle/i 3a flocTbn ao Ha flaHHM npn 
ADO.NET: 



nocTOAHHa 



CB~bp3aHOCT 



ADO.NET 

KJlMeHT 



DB 
Ea3a ot 

flaHHM 



B ADO.NET CB"bp3aHklflT MOfle/l ce pea/lM3Mpa C Connection, Command M 
DataReader K/iacoBe, komto me pa3r/ieflaMe noflpo6HO cnefl Ma/iKO. 
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CBl>p3aH MOAe/1 - 3a M npOTMB 

HeKa pa3MeAaMe ocHOBHMTe npeAMMCTBa v\ HeAOcraTbUki Ha CB"bp3aHMfl 
MOAe/i, 3a p,a MoxeM no-/iecHO fla npeueHABaMe Kora e noAxoflaiuo p,a ro 
M3no^3BaMe v\ Kora Tpa6Ba p,a ce cnpeM Ha Apyr noflxofl. 

npeAHMCTBa 

CB"bp3aHMflT MOAe/i pa6oTM AnpeKTHO etc SQL 3aaBKM m e no-6/iM3"bK ao 
pe^aunoHHMTe 6a3M ot ashhu. ToBa npaBM npow3BOAHTe/iHOCTTa My mhoto 
Ao6pa. ripn Hero ce M3MCKBaT no-Ma/iKO ycwnwn ot CTpaHa Ha pa3pa6oTHkiKa. 

CtiuecTBeHO npeAMMCTBO Ha to3m iioaxoa e, ne no-/iecHO ce KOHTpo/iwpa 
KOHKypeHTHMAT AOCTtn Ha mhoto noTpe6nTe/iw ao AaHHMTe b 6a3aTa. MMa 
cneukia/iHM MexaHM3MM, npe3 komto MO>xe p,a ce rapaHTupa ue/iocTHOora Ha 
AaHHMTe. OcBeH TOBa BepoflTHOcrra p,a ce pa6oTM c TeKymaTa Bepcua Ha 
AaHHMTe e mhoto no-ro/iflMa, otko/ikoto npn HecB"bp3aHMfl MOAe/i. Bp"b3KaTa c 
6a3aTa ot ashhh e OTBopeHa npe3 ua/ioto BpeMe Ha pa6oTa v\ ce npeAno/iara, 
ne AaHHMTe me ce ki3B/iwnaT Ha no-Ma/iKM nacm. riopaAH TOBa, aKO Me>KAy- 
BpeMeHHO ca Hacrbrm/iki HAKaKBM npoMeHM b AaHHMTe, e mhoto Bepoyrmo Te3M 
npoMeHM Bene Aa ca OTpa3eHM b ki3Ter/ieHMTe AaHHM. 

HeAOCTaTiami 

EAMH OT OCHOBHMTe HeAOCTaTbUM Ha CB"bp3aHMfl MOAe/i e Heo6xOAMMOCTTa OT 

nocTOAHHa MpexoBa Bp"b3Ka c M3TOHHMKa Ha AaHHMTe. B hakom cnynaw TOBa 
Moxe Aa ce OKaxe npo6/ieMHO v\ 6m AOBe/io ao to/iamo HaTOBapBaHe Ha 
MpexaTa. ToBa He e eAHHCTBeHMAT npo6/ieM. ripn mhoto opraHM3aunM Bp"b3- 
KaTa Me>KAy OTAa/ieneHM ocpucn v\ ueHTpa/iHMfl cbpBtp He e HaAe>KAHa v\ 
CB"bp3aHOCTTa He e nocroflHHa, nopaAH KoeTO ce Ha/iara offline pa6oTa. 

flpyr HeAOCTaTtK e 3aeMaHeTO Ha pecypcn (oTBopeHM Bp"b3KM kbm 6a3aTa) 3a 
npoA"b^>KMTe^HO BpeMe. Pe3y/iTaT ot TOBa e /iowaTa CKa/iwpyeMOcr Ha npw/io- 
xeHMe, no/i3Bamo to3m MOAe/i - npn HapacTBaHe Ha 6poa noTpe6nTe/in Moxe 
Aa ce OKaxe, ne cpw3kmecKkiTe pecypcn ca HeAOcraTbUHM Aa o6c/iy>KaT bcmukm 
3aaBKM. ripo6/ieM"bT e oco6eHO cepno3eH npn MHTepHeT npn^OKeHMATa, 
KtAeTO e B"b3MO>KHO eAHOBpeMeHHO mhoto to/iam 6poM noTpe6kiTe/iki Aa 
HanpaBAT 3a*iBKa kbm 6a3a ot AaHHM. 

CBl>p3aH MOAe/1 M TpaH3aKL4MM 

3a Aa ce ocurypn ue/iocrra Ha AaHHMTe npn KOHKypeHTeH Aocrbn ot mhoto 
noTpe6nTe^n b CB"bp3aHna MOAe/i o6mkhob6ho ce M3no^3BaT TpaH3aKunn. 

C/ieA KaTO ce cb3AaAe eAHa TpaH3aKunfl, b HeMHMTe paMKM Moxe Aa ce 
M36epaT AaHHMTe v\ p,a ce ocbmecTBAT Heo6xoAHMMTe npoMeHM Btpxy tax. 
TaKa ce noACurypaBa, ne AOKaTO ce M3B"bpujBa o6pa6oTKaTa AaHHMTe me 
6"bAaT npeAna3eHM ot bbhluhm npoMeHM. B T03M c/iynai/i He e Heo6xoAHMO Aa 
ce no/iaraT Aorrb/iHMTe/iHw ycv\nv\s\, 3a Aa ce noACurypaT AaHHMTe npn KOHKy- 
peHTeH Aocrbn. ToBa ce npaBM ot caMkia cbpBtp 3a 6a3M AaHHM. 
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B hjikom cnynai/i ropHOTO npeflMMCTBO MO>Ke fla ce npeBtpine b HeAOcraTbK. 
CtiuecTByBa onacHOcr TpaH3aKunoHHMflT Aocrbn ao AaHHMTe eAHOBpeMem-io 
ot mhoto noTpe6nTe^n p,a AOBeAe ao Hy>KAa ot M3naKBaHe Ha noTpe6MTe/iMTe. 
Ako 6a3aTa ot ashhh pea/iw3kipa TpaH3aKunnTe npe3 3aK/iionBaHe Ha ce/ieKTM- 
paHMTe 3anncn, TpaH3aKunflTa Tpa6Ba p,a 6"bAe noTBtpAeHa B"b3M0>KH0 uav\- 
6"bp30 c/ieA ntpBaTa npoMHHa. B npoTMBeH c/iynaw Apyrn noTpe6wTe/ii/i, komto 
MCKaT as M3BtpujBaT npoMeHM b cbLUMTe 3anncn, me Tpa6Ba p,a naiOT HeMHOTO 
npnK^K)4BaHe. ToBa MO>Ke 3Hani/iTe/iH0 p,a b/iolum npoi/i3BOAHTe/iHOCTra, aKO 
TpaH3aKUMATa M3B"bpujBa npoA"b^>KMTe^Ha o6pa6oTKa. 



HecBi>p3aH MOfle/i (disconnected model) 

ripn HecBi>p3aHiin MOfleji pa6oTaTa c AaHHMTe ce ocbiuecTBABa offline - 
AaHHMTe ce v\3jernf\j ot 6a3aTa v\ ce cbxpaHABaT Ha ziOKa/iHaTa Mawi/ma. 
ritpBOHana/iHO ce ocbmecTBHBa Bp"b3Ka kbm M3T0HHi/iKa Ha ashhh, 3a Aa ce 
M3B/iene Heo6xoAMMOTO noAMHO>KecTBO ot AaHHM. To ce cbxpaHsiBa b /iOKa/i- 
HaTa cucTeMa v\ Bpt3KaTa ce 3aTBapa. Cnep, TOBa Btpxy tax ce M3B"bpujBa 
Heo6xoAMMaTa o6pa6oTKa. npe3 TOBa BpeMe HAMa Bp"b3Ka c 6a3aTa (3aT0Ba 
MOAe^tT ce Hapwua HecB"bp3aH). Cnep, M3B"bpujBaHe Ha Hy>KHMTe onepaunn c 
AaHHMTe Bp"b3KaTa MO>Ke Aa ce otbopm othobo 3a Aa ce BtBeAaT HanpaBeHMTe 
npoMeHM v\/v\nv\ p,a ce M3B/ieKaT oiue AaHHM. 

ripn HecB"bp3aHMfl MOAe/i TpaH3aKUMMTe ca mhoto KpaTKM - Tpa^T caMO AOKaTO 
ce ce^eKTupaT v\nv\ o6hobat AaHHMTe 6e3 BpeMeTO 3a TaxHaTa o6pa6oTKa. B 
to3m cnynai/i He MO>xe eAHa TpaH3aKunfl Aa 3anonHe npeAM M3B/ikmaHe Ha 
AaHHMTe m Aa npoA"b/i>Ki/i ao eBeHTya/iHaTa npoMHHa. To3m MOAe/i MO>Ke Aa ce 
ki3no/i3Ba npn pa3/iwnHki cueHapnn - HanpuMep c/io>KHa o6pa6oTKa Ha 
AaHHMTe, o6pa6oTKa Ha no-ro/i$iM o6eM ot AaHHM v\nv\ o6pa6oTKa Ha AaHHM ot 

pa3^M4HM M3T04HMUM. 

C^eAHaTa cxeMa ki/uocrpi/ipa HecB"bp3aHMfl MOAe/i 3a Aocrbn ao AaHHMTe. 



c 



HenocTOflHHa 

CBl»p3aHOCT 



DB 



ADO.NET Ba3a ot 

KJlMeHT flaHHM 

B ADO.NET HeCB"bp3aHMflT MOAe/l ce pea/lM3kipa C DataSet V\ DataAdapter 
K/iacoBe, komto me pa3r/ieAaMe noApo6HO Ma/iKO no-K"bCHO. 

npiiMepM 3a M3nosi3BaHe Ha HecBi>p3aH moac/i 

HecBtp3aHMAT MOAe/i MO>Ke Aa ce npw/io>Ki/i npi/i Aocrbn ao AaHHM npe3 ye6 
ycnyra. B to3m c/iynaw yc/iyraTa w3B/inna AaHHMTe ot M3T04HMKa v\ vv\ npeAaBa 
KaTO HecB"bp3aH o6eKT kbm K/iweHTa. K/iweHTbT vv\ o6pa6oTBa v\ cnep, M3BecTH0 
BpeMe M3npaiua ao yc/iyraTa HanpaBeHMTe ot Hero npoMeHM, a yc/iyraTa rn 
HaHacfl b 6a3aTa AaHHM. 
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flpyr npuMep 3a npn^OKeHne Ha HecB"bp3aHMfl MOAe/i e 3a MHTerpauna c XML. 
flaHHMTe MoraT p,a ce M3B/ieKaT b HecB"bp3aH o6eKT v\ ot Hero fla ce cbxpaHAT 
b XML cpopMaT. no-K"bCHO ctxpaHeHMTe XML ashhh MoraT othobo p,a CTaHaT 
HecB"bp3aHM o6eKTM. ADO.NET npep,nara yao6hm cpeACTBa 3a M3B"bpujBaHe Ha 
Te3M onepaunn, KaKTO me bmahm b Kpaa Ha HacToaiuaTa TeMa. 

HecBi>p3aH MOAe/i - 3a m npoTMB 

Cera me pa3r/ieAaMe ocHOBHi/ue npeAHMCTBa v\ HeAOcraTbUki Ha HecB"bp3aHMfl 
MOAe/i, 3a p,a 3HaeM b iokbm cuTyaunn p,a ro ki3no/i3BaMe v\ b kom p,a ro M36ar- 
BaMe. 

npeAMMCTBa 

Ochobho npeAMMCTBO Ha HecB"bp3aHMfl MOAe/i e, ne K/iweHTbT ce CB"bp3Ba c 
ocHOBHaTa 6a3a ot ashhh caMO KoraTO MMa Hy>KAa. ripe3 ocraHa/iOTO BpeMe 
tom pa6oTM 6e3 Bp"b3Ka KtM Hea. ToBa HaMa/isiBa HaTOBapBaHeTO Ha ctpBtpa 
Ha 6a3aTa otashhh m M3pa3X0ABa no-Ma/iKO pecypcu. 

HecTO ce c/iyuBa npn^OKeHneTO p,a ce Hy>KAae caMO p,a neTe v\ BH3ya/iM3npa 
AaHHMTe. Te3M onepaunn MoraT p,a 6"bAaT M3B"bpiueHM v\ b HecB"bp3aH pe>KMM, 
KaTO npn TOBa He ce 3aeMaT pecypcn Ha ctpBtpa v\ Apyrn noTpe6kiTe/in cbu\o 
MoraT p,a ce CB"bp3BaT Me>KAyBpeMeHHO. 

ripn HaMa^ABaHe Ha 6poa OTBopeHM Bp"b3KM kbm 6a3aTa ce noAo6p*iBa 3Hanw- 
Te/iHO CKa/ii/ipyeMOcrra Ha npw/io>i<eHMeTO. YBe/iwuaBaHeTO Ha 6poa noTpe6n- 
Te/iw He boam ao mhoto no-ro/isiMO HaTOBapBaHe Ha 6a3aTa ot ashhh, 3aiuoTO 
pecypcuTe 3a o6c/iy>KBaHe Ha BceKM noTpe6kiTe/i ca Heo6xoAHMM caMO aoioto 
Tpaa HeroBaTa 3a*iBKa v\ cnep, TOBa ce ocBo6o>KAaBaT. 

flpyro npeAMMCTBO Ha HecB"bp3aHMfl MOAe/i e B"b3M0>KH0CTTa npn^OKeHneTO p,a 
pa6oTM b offline pe>KMM, 6e3 p,a v\wa nocrosiHHa rJ>M3MnecKa CB"bp3aH0CT etc 
ctpBtpa Ha 6a3aTa ashhu. 

HeAOCTaT-bUM 

HeAOCTaTtK Ha HecB"bp3aHMfl MOAe/i Ha Aocrbn e, ne AaHHMTe npn K/iweHTa He 
BMHarn ca TeKyiun. Cnep, M3Ter/isiHe v\ npeicbCBaHe Ha Bp"b3KaTa c 6a3aTa, b 
Hea AaHHMTe MoraT p,a 6"bAaT npoMeHeHM ot Apyrn noTpe6kiTe/in, ho Te3M 
npoMeHM H*iMa p,a ce 0Tpa3*iT Btpxy M3Ter/ieHkiTe ashhu. TaKa v\wa onacHOCT 
Aa ce pa6oTM c ocrape/iw ashhu. 

flpyr HeAOCTaTtK e, ne Tpa6Ba Aa ce no/io>KaT Aont/iHMTe/iHw yen/ins ot 
pa3pa6oT4MKa 3a pa3peiuaBaHe Ha KOHCp/iMKTMTe Me>KAy pa3/iwnHHTe Bepcun 
Ha AaHHMTe. rioAo6eH cnynaw B"b3HMKBa, aKO cnep, 3ana3BaHe Ha AaHHMTe Ha 
ziOKa/iHaTa MaiunHa noTpe6MTe/i*iT npoMeHM HflKaKBa ctomhoct b tax, a cbiue- 
BpeMeHHO Apyr noTpe6i/iTe/i npoMeHM cbujaTa ctomhoct b ocHOBHaTa 6a3a. 
ToraBa, KoraTO noTpe6MTe/i*iT ce onuTa Aa o6hobm AaHHMTe b 6a3aTa, Hac- 
TtnBa kohcp^mkt. Ha npo6/ieMa c pa3peiuaBaHe Ha KOHCp/imcrMTe npn o6hoba- 
BaHe Ha AaHHM b HecB"bp3aH Mopen me o6"bpHeM cneuwa/iHO BHMMaHne Ma^KO 

nO-K"bCHO. 
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EBO/HOLJI451 Ha npii/io>KeHii5iTa 

J\a pa3MeAaMe ocHOBHMTe TunoBe coc|DTyepHM apxnTeKTypn, komto ce M3no/i- 
3BaT 3a npn^o>KeHMfl pa6oTeiun c 6a3M ot flaHHM. IHe vv\ K^acnc|DMUMpaMe 
cnopeA 6poa cnoeee. C/ioeBeTe npeAcraB/iflBaT ziorwuecKO pa3Ae/i*iHe Ha 
cJDyHKUMOHa^HOCTra Ha npn^OKeHneTO. TunoBeTe npi/i/io>KeHMfl ca pa3r/ieflaHw 
b HapacTBaiua c/io>khoct, KaTO TOBa e v\ noc/ieAOBaTe/iHOcrra, b koato mcto- 
pn^ecKM ca B"b3HMKHa^n pa3/ii/mHMTe apxnTeKTypn. 

EflHOC/iOMHM npn/io>KeHMq 

EAHOC^OMHMTe npw/ic»KeHMfl npeACTaBAT HaM-npocTna Tun apxwTeicrypa. ripn 
tax HflMa ziorwuecKO {v\nv\ <$>M3nnecKo) pa3Ae^AHe Ha (fcyHKui/iOHa/iHOora b 
OTAe/iHki cnoeBe - ua/ioto npM/io>KeHMe e eAHO \\s\no. Te3M npn^OKeHMa 
o6kiKHOBeHO ce M3no/i3BaT caMO ot eAMH noTpe6wTe/i v\ 3aT0Ba ca cpaBHM- 
Te/iHO npocTM 3a pea/in3auwfl. 

KaTO npeAMMCTBO Ha eAHOC/ioi/iHMTe npn^OKeHMa MO>xe p,a ce noconw TOBa, ne 

BCM4KM TeXHM KOMnOHeHTM Ce HaMMpaT Ha eAHO MflCTO, KoeTO y/iecHABa 

npoeKTupaHeTO v\ M3rpa>KAaHeT0 Ha npw/io>i<eHMeTO. Ot Apyra CTpaHa MMeHHO 
TOBa e ripwukiHa npn npoMAHa bbb (fcyHKUkiOHa/iHOcrra Ha cwcreMaTa p,a ce 
Ha/iara irb/iHa npewHcra/iauMfl, ho TOBa He e Hafi-ro/ieMMflT npo6/ieM Ha Ta3M 
apxnTeKTypa. EAHOC/ioi/iHMTe npM/io>KeHMfl mhoto TpyAHO MoraT p,a ce ki3no/i- 
3BaT eAHOBpeMeHHO ot mhoto noTpe6nTe/iw v\ TOBa cm/iho orpaHwuaBa npw/io- 
xeHneTO mm b npaKTMKaTa. 

KaTO npuMep 3a eAHOC/iowHO npn^OKeHne MO>xeM p,a noconwM npocTO Hac- 
to/iho (desktop) npn^OKeHne, i/i3no/i3Bamo BrpaAeHa b Hero /ioi<a/iHa 6a3a ot 
AaHHM m npeAHa3Ha4eH0 3a pa6oTa Ha eAMH KOMniOTbp. ripn Hero He ce 
onaKBa hmto hd/iamo HaTOBapBaHe, hmto h6o6xoammoct ot o6pa6oTKa Ha 
ro/ieMki o6eMM ot p,auuv\, hmto Aocrbn ot mhoto noTpe6wTe/in eAHOBpeMeHHO. 

TaKOBa npn/io>i<eHMe e, HanpuMep, Microsoft Excel. Tom onepupa /ioio/iho Ha 
eAMH KOMnHDTtp, pa6o™ c /iOKa/iHM AaHHM, ho He no3BO/i*iBa AaAeHa Ta6/inua 
Aa ce npoMeHfl eAHOBpeMeHHO ot hako/iko noTpe6kiTe/iki. 

flByC/lOMHM npM/IOKeHMSI (K/meHT-CbpB'bp) 

K^neHT-ctpBtp e ujmpoko pa3npocTpaHeHa coc|DTyepHa apxkiTeicrypa. ripn 
to3m MOAe/i npn^OKeHneTO /lorwuecKM ce pa3Ae/i*i Ha K/iweHT v\ cbpBtp, KaTO 
K^neHTtT OTnpaBfl 3aaBKM KtM ctpBtpa, a ctpBtptT rn M3n"b/iH*iBa v\ Bptiua 
pe3y/iTaT. To3m MOAe/i necro ce M3no/i3Ba npn no-npocTM pa3npeAe/ieHM v\ 
Mpe>KOBM npn^o>KeHMfl. 

K/iweHTbT m ctpBtptT ce pa3Me>KAaT KaTO ABa ojp,enuv\ c/ioa Ha npki/io>Ke- 
HueTO. B K/iweHTa ce pa3no/iaraT noTpe6nTe/iCKHflT MHTepc|DeMC v\ 6n3Hec ^orn- 
KaTa Ha cwcreMaTa. To3m c^om e OTroBopeH 3a npeAcraBAHe Ha MHCJDopMaun- 
ATa i/i B3anM0AeMCTBne c noTpe6nTe^fl, KaKTO v\ 3a M3B"bpujBaHe Ha Heo6xo- 
AMMaTa o6pa6oTKa cnopeA ziornKaTa Ha npn/io>KeHkieTO. Bbb btopma c^om 
(ctpBtpa) ce cbxpaHABaT AaHHMTe. Tom OTroBapa 3a taxhoto ynpaB^eHne v\ 
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cbOTBeTHO 3a onepaunnTe c 6a3aTa ot ashhu. He e 3aA"b/i>KkiTe/iHO ABaTa cnon 
Aa ca cpM3M4ecKM pa3Ae/iei-m (Ha pa3/ikmHki MaiunHn), MaKap ne HaM-necro 
cnyna*iT e touho TaicbB. 

npeAMMCTBa Ha nonena K/iMeHT-cbpBi>p 

Ochobhoto npeAMMCTBO Ha K^neHT-cbpB"bp apxnTeKTypaTa e pa3Ae/i*iHeTO Ha 
cpyHKunoHa^HOCTTa Me>KAy ABaTa cnon. TaKa ce M36arBa npeKOMepHcrro HaTO- 
BapBaHe Ha cbpBtpa npn o6cny>KBaHe Ha MHO>KecTBO 3aaBKM, tbm KaTO ochob- 
HaTa nacr ot o6pa6oTKaTa He ce M3B"bpujBa ot Hero, a ot K/iweHTMTe. 

Pa3Ae/isiHeTO Ha K/iweHT v\ cbpBtp no3BO/i*iBa mhoto noTpe6nTe/iw (K/iweHTw) 
Aa 6"bAaT o6c^y>KBaHM ot cbpBtpa eAHOBpeMeHHO, a TOBa e Heo6xoAMMO bbb 

BCM4KM nO-CepM03HM MHCpOpMaUMOHHM CMCTeMM. 

K^neHT-ctpBtp MOAe/i"bT MMa m Apyro npeAMMCTBO. rioHexe /iorm<aTa e npn 
K^neHTa, tom He Tpa6Ba HenpeicbCHaTO Aa KOMyHMKupa etc ctpBtpa npn 
M3B"bpujBaHeTO Ha o6pa6oTKaTa, a TOBa HaMa/isiBa MpexoBna TpacpMK. B hakom 
c/iynaw TOBa MO>xe Aa ce OKaxe HeAOcraTbK, 3aiuoTO HaTOBapBaHeTO Ha 
K^neHTa c M3n"b/iHeHweTO Ha 6n3Hec /lormo He BMHarn e Ao6pa npaKTcixa. 

HeAOcraTbijii Ha AByoiOMHMTe npn/ioweHMfl 

ripn Ta3M apxnTeKTypa noAAPtwiOTa Ha npn^OKeHMATa ce ycno>KHflBa 3Hanw- 
Te/iHO. ripn npoMAHa b /iorm<aTa Ha npw/io>i<eHMeTO ce Ha/iara npekiHCTa/iauwfl 
Ha K^neHTCKaTa nacr, a npn ro/isiM 6poki noTpe6kiTe/iw TOBa 6m 03HanaBa/io Aa 
ce npaBi/i npewHCTa/iau.nfl Ha npw/io>i<eHMeTO Ha to/isim 6pow KOMniOTpw, KoeTO 
Moxe Aa AOBeAe ao 3HannTe/iHw TpyqHOc™ v\ ro/ieMM pa3X0AM. 

BcbiuHOCT no-ro/ieMMAT npo6/ieM npn Ta3M apxnTeKTypa e Apyr. Eahh CbpBtp 
He e b cbcroflHkie Aa o6c/iy>KBa eAHOBpeMeHHO npeKa/ieHO mhoto noTpe6n- 
Te/iw, a TOBa boah ao /iowa CKa/iwpyeMOcr. 3a to3m npo6/ieM peiueHne MO>xe 
Aa 6"bAe K^acTepn3aunflTa Ha cbpBtpa, ho npn ro/ieMki cucTeMM o6mkhob6ho 
ce no/i3Ba apxwTeicrypa c noBene c/ioeBe. 

npMMepM 3a AByc/ioiiHM npM/io>KeHHn 

Tunn^eH npuMep 3a AByc^OMHM npn^OKeHMfl ca noBeneTO cucTeMM 3a ynpaB- 
zieHkie Ha CK/iaA- ripn tax CK/iaAOBMTe Ha/iwuHOc™ ce cbxpaHABaT Ha cbpBtpa 
b 6a3a ot AaHHM, a o6c/iy>KBamkiflT nepcoHa/i kbm CK/iaAa ocbmecTBABa 
AOCTbn ao AaHHMTe npe3 cneu.ua/ieH K/iweHTCKM cocpTyep. B"b3MO>KHO e b eAMH 
CK/iaA Aa pa6oTAT KOHKypeHTHO hako/iko K/iweHTa kbm 6a3aTa AaHHM. 
Pa6oTaTa c aKTya/iHM AaHHM e mhoto Ba>KHa v\ 3aTOBa npn TaKMBa npn^OKeHMa 
o6nKHOBeHO ce no/i3Ba CB"bp3aH MOAe/i. 

KaTO Apyr npuMep 3a K/iweHT-cbpB"bp cwcreMa MO>xe Aa ce pa3r/ieAaT MS SQL 
Server v\ MS Query Analyzer. MS Query Analyzer npeAcraB/iflBa K/meHTCKaTa 
nacr, npe3 koato ce OTnpaBAT 3aaBKM 3a M3B/ikmaHe v\nv\ npoM^Ha Ha 
1/iHCpopMau.kifl b 6a3aTa ot AaHHM. Te3M 3aaBKM ce M3n"b^HABaT ot cbpBtpa Ha 
6a3aTa - MS SQL Server. Pe3y/iTaTbT ot 3aaBKaTa ce npeAcraBa Ha 
noTpe6nTe^fl ot MS Query Analyzer. 
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TpMC/iOMHM npn/io>KeHiisi 

B eflHO npn^OKeHkie MoraT p,a ce o6oco6at Tpn Tuna cJDyHKUkiOHa/iHOcr: 

- npeflcraBflHe Ha MHCJDopMaunfl Ha noTpe6wTe/ifl v\ B3anM0AeMCTBne c Hero 

- o6pa6oTKa, koato pea/iki3kipa /iorm<aTa Ha npw/io>i<eHMeTO 

- ynpaB/ieHwe Ha AaHHMTe 

ripn AByc^OMHMTe npn^o>KeHMfl Te3M Tpn Tuna (fcyHKuwoHa/iHOcr ce nocraBAT b 
ABa c/ioa, ot KoeTO npon3TM4aT pa3^M4HM npo6/ieMki. 3aT0Ba a/iTepHaTMBa Ha 
AByc/iOMHaTa apxkiTeicrypa e Tpuc^OMHaTa, npn koato TpnTe Tuna <\>yuK\\v\o- 
Ha/iHOcr ca pa3Ae^eHM cbOTBeTHO b Tpn /lorwuecKM c/ioa - npe3eHTaunoHHeH 
c/iom (front-end), 6n3Hec cnov\ (6n3Hec /iorm<a) v\ ctxpaHeHne Ha AaHHMTe 
(back-end). 

ripe3eHTai4MOHHmiT cnofi (front-end) e noTpe6nTe/iCKHflT MHTepc|DeMC Ha 
npn^OKeHneTO. Tom e OTroBopeH 3a B3anM0AeMCTBneT0 c noTpe6kiTe/i*i. B 
Hero He ce pea/ii/i3kipa o6pa6oTKa Ha ashhm (6n3Hec /iori/iKa). EAMHCTBeHaTa 
/iorm<a, KoeTO ce M3no/i3Ba, e npe3eHTaunoHHaTa - noAroTOBKa Ha ashhh 3a 
BM3ya^M3aunfl, Ba/iMAauwfl Ha ashhm, B3anM0AeMCTBne c noTpe6wTe/ifl v\ t.h. 
npe3eHTauM0HHMflT cnov\ He KOMyHMKupa AnpeKTHO c 6a3aTa ashhu. BMecTO 
TOBa tom M3no^3Ba yc/iyrkiTe Ha 6n3Hec c/ioa. 

B 6n3Hec c/iojit (business tier) ce o6oco6*iBa 6n3Hec /iorm<aTa Ha cwcre- 
MaTa - b Hero ce pea/iM3i/ipaT pa6oTHMTe npouecu v\ ce M3B"bpujBa ua/iaTa 
o6pa6oTKa Ha AaHHMTe Ha npw/ioweHkieTO. Bn3Hec c/ioat ce rpuxn 3a npaBM/i- 
HaTa pa6oTa c mhoto noTpe6kiTe/iw eAHOBpeMeHHO. Tom KOMyHMKupa c 6a3aTa 
AaHHM 3a p,a cbxpaHABa v\ o6pa6oTBa AaHHMTe b Hea. 

C/ionT 3a cixpaHeHMe Ha flam-m (back-end) e OTroBopeH 3a Aocrbna h 
cbxpaHeHneTO Ha AaHHkiTe, KaTO tom M3B"bpujBa onepaunnTe c 6a3aTa ot 
AaHHM. HaM-^ecTO TOBa e caMkiflT RDBMS CbpB-bp, HanpuMep MS SQL Server. 
C/ioflT 3a ashhh He kiMn/ieMeHTwpa 6n3Hec /iori/iKa (pa6oTHM npouecu ot 
cucTeMaTa), ho MO>xe p,a kiMn/ieMeHTkipa /iorm<a, CB"bp3aHa c o6pa6oTKaTa Ha 
AaHHMTe b caMaTa 6a3a ashhh. flocTtntT ao c/ioa 3a ashhm CTaBa eAMHCTBeHO 

OT 6kl3HeC C/10fl. 

npeAMMCTBa Ha tpmcjiomhmh moac/i 

Ochobhoto npeAMMCTBO Ha T03M MOAe/i e pa3Ae^AHeT0 Ha TpnTe Tuna <fcyHK- 
UMOHa^HOCT. ToBa o6oco6siBaHe no3BO/i*iBa npoMAHa b hakom ot TpnTe cnon 
Aa He OKaxe B/in*iHkie Btpxy ocraHa/ikiTe. HanpuMep, aKO ce npoMeHM 6n3Hec 
/iorm<aTa, M3MeHeHne me ce Ha/io>KM caMO bbb btopma enow, KaTO TOBa He 
Tpa6Ba Aa ce 0Tpa3M Ha pa6oTaTa c AaHHkiTe v\nv\ npeAcraBAHeTO Ha MHCJDop- 
MaunflTa Ha noTpe6i/iTe/i*i. 

flpyro npeAMMCTBO e no-ro/isiMaTa CKa/iwpyeMOcr Ha to3m MOAe/i b cpaBHeHne 
c AByc^OMHMfl m no-Ma/iKOTO HaTOBapBaHe Ha K/iweHTa, Tbv\ KaTO tom caMO 
BM3ya^M3npa AaHHMTe, a /iorm<aTa e M3HeceHa b 6n3Hec c/ioa m He e npn 
Hero. M3HacflHeT0 Ha /iori/iKaTa p,asa b"B3mo>khoct 3a ziecHO OTCTpaHABaHe Ha 
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npo6/ieMki v\ o6HOBABaHe caMO Ha 6n3Hec c/ioa 6e3 p,a ce npoMeHfl K/iweHTa. 
K/iweHTbT Moxe p,a e HaM-o6nKHOBeH ye6 6pay3"bp. 

BceKM ot TpnTe cnon Moxe p,a ce pa3no/io>KM cpM3M4ecKn Btpxy OTAe/iHa 
MaujMHa m TaKa p,a ce HaMa/iw HaTOBapBaHeTO Ha BC^Ka ot MaiunHMTe, c KoeTO 
Aa ce yBe/iwuki npoi/i3BOAHTe/iHOCTTa npn ro/iflM 6poki K/iweHTM. HanpuMep, 
npn eAHa MHTepHeT 6aHKOBa cwcreMa noTpe6kiTe/ici<aTa 6a3a ashhh Ha 6aH- 
KaTa npeACTaBfl back-end cnon, ye6 cbpBtp ki3n"b/iH*iBa 6n3Hec /iorm<aTa v\ 
nacr ot npe3eHTaunoHHaTa /iorm<a, cnopeA koato ce M3B"bpujBaT n/iamaHMfl, 
cpMHaHCOBM TpaHCCpepn m t. h., AOKaTO KOMnK)T"bp"bT Ha noTpe6nTe/ifl c ye6 
6pay3"bp npeAOCTaBfl noTpe6nTe/iCKHfl MHTepcpewc Ha cwcreMaTa. 

B"b3MO>KHO e hakom ot cnoeBeTe cpM3M4ecKM Aa e pa3no/io>KeH Btpxy hako/iko 
MaujMHM, komto pa6oT*iT b 3aeAHO K/itcrep. ToBa Aasa B"b3MO>KHOCT 3a 6a/iaH- 
cupaHe Ha HaTOBapBaHeTO, pen/ikiKauwfl Ha ashhh m npouecu v\ necro ce 
M3no/i3Ba npn M3rpa>KAaHeTO Ha CKa/iwpyeMki, BncoKOHaAe>KAHM OTKa3oycTOM- 
4mbm npn^o>KeHMfl, npeAHa3HaneHki Aa pa6oT*iT c rd/iam 6pow noTpe6kiTe/iki. 

flpyro npeAMMCTBO Ha Tpwc/iOMHkifl MOAe/i e B"b3MO>KHOCTTa Aa MMaMe pa3/ikm- 
hm TunoBe K^neHTM, M3no/i3Bamw eAMH v\ cbux 6n3Hec c/iom. HanpuMep eAHO 
npn^OKeHne Moxe Aa e Aocrbrmo eAHOBpeMeHHO npe3 Hacro/ieH K/iweHT v\ 
npe3 ye6 cpeAa. ripn TaicbB cueHapnw aKO He i/i3no/i3BaMe Tpwc/ioeH MOAe/i, 
me ce Ha/io>KM Aa ce Ay6/iwpa 6n3Hec /iorm<aTa Ha npn^OKeHneTO npn ABa 
cpyHKunoHa^HO eKBMBa^eHTHM K^neHTa, a TOBa e mhoto /iowa npaKTMKa. 

HeAOcraTbUM Ha tpmcjiomhmh moac/i 

06nKHOBeHO cpyHKunoHa^HOCTTa Ha OTAe/iHMTe c/ioeBe (6e3 noTpe6nTe/iCKHfl 
MHTepcpewc) ce M3n"b/iH*iBa ot pa3/ikmHi/i ctpBtpn. HanpuMep 6n3Hec /iori/iKaTa 
MO>xe Aa e Ha cbpBtp 3a npn^OKeHMa (application server), a ctxpaHeHneTO v\ 
AOCTbntT ao AaHHMTe Aa ce M3B"bpujBa ot cbpBtpa Ha 6a3aTa ot AaHHM. 
Pe3y/iTaT ot TOBa e noBMiuaBaHeTO Ha pucKa 3a curypHOCTTa Ha cwcreMaTa, 
TbM KaTO Tpa6Ba Aa ce noACurypaT noBene ctpBtpn cpeiuy eBeHTya/iHki 
aTaKM. ToBa boah m ao no-TpyAHa noAAP"b>KKa Ha to3m Tun npn^OKeHna. 

flpyr npo6/ieM Ha Tpuc^OMHaTa apxnTeKTypa e HaMa/iflBaHeTO Ha npow3BOAn- 
Te/iHOcrra 3apaAM Hy>KAaTa ot KOMyHMKauna Me>KAy c/ioeBeTe. 

ripo6/ieM e cbiuo v\ c/io>KHOCTTa Ha ci/icreMaTa - Tpa6Ba Aa ce ocurypaT 
HaAe>KAHM MexaHM3MM 3a KOMyHMKaunfl Me>KAy cnoeseje, Tpa6Ba Aa ce npeA- 
bma^t npo6/ieMMTe npn M34e3BaHe Ha CB"bp3aHOCTTa Me>KAy tax, Aa ce OTAe^n 
noBene BpeMe 3a npoeKTupaHe v\ kiMn/ieMeHTauwa v\ t. h. 

riopaAM onucaHMTe npo6^eMM Tpuc^OMHaTa apxnTeKTypa ce npenoptuBa 3a 
no-ro^eMM v\ c^o>khm npn^OKeHna, a He 3a bcm^km. 

npiiMep 3a Tpiic/ioiiHO npn/io>KeHMe 

flo6"bp npuMep 3a tpmc^omho npn^oxeHne e eAHa 6aHKOBa cucTeMa. B Hea 
AaHHMTe 3a CMeTKMTe ce ctxpaHflBaT b 6a3a ot AaHHM (back-end). /lorm<aTa 
no ynpaB^eHne Ha cpMHaHCMTe (o/iwxBflBaHe, oueHKa Ha pucKa npn OTnycKaHe 
Ha KpeAMT, o6c^y>KBaHe Ha CMeTKM v\ t.h.) ce pa3no^araT b 6n3Hec cnon. 
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KaTO npe3eHTaunoHeH enow (front-end) ci/icreMaTa Moxe fla npeflocraBfl 
hako/iko npn^o>KeHMfl, HanpuMep Hacro/iHa cwcreMa, ot koato pa6oT*iT c/iy- 
>KMTe/iMTe Ha 6aHKaTa, ye6 ci/icreMa 3a MHTepHeT 6aHKnpaHe v\ WAP cwcreMa 
3a 6aHKnpaHe ot mo6m/ihm Te/ieifcoHM. 

B .NET 3a M3rpa>KflaHe Ha tpmc/iomhm apxnTeKTypn HaM-necro ce i/i3no/i3Ba 
c^eAHMAT MOfle/i: back-end cwcreMa 3a ctxpaHeHne Ha flaHHMTe (HanpuMep 
MS SQL Server), ASP.NET ye6 yc/iyra 3a pea/iw3au.M5i Ha 6n3Hec /iorm<aTa v\ 
pa3/iwnHki K^neHTM - Windows Forms GUI npM/io>KeHMe v\ ASP.NET ye6 npn- 
floxeHMe 3a pea/iki3au.ki*i Ha front-end nacrra. 

Mhotoc/iomhh npnjio>KeHMfl 

B hakom cnynaw ce 0Ka3Ba noflxofl*imo Tpi/ic/ioi/iHaTa apxnTeKTypa flont/iHM- 
Te/iHO fla ce pa3ujnpn. TaKa ce no/iynaBaT cucTeMM c ne™pn v\ noBene novv\- 
4ecKM c/iofl. ToBa flaBa b"B3mo>khoct fla ce pa3LunpflBa (fcyHKuwoHa/iHOCTTa Ha 
cucTeMaTa 6e3 fla ce npoMeH^T bcm^km c/ioeBe. B"b3M0>KH0 e pa3/iwnHHTe 
c/ioeBe fla pa6oT*iT Btpxy pa3/ikinHM MaiunHM v\ TaKa fla ce HaMa/ii/i HaTOBap- 
BaHeTO Ha OTfle/iHkiTe MaiunHM. 

B"b3M0>KH0 e, HanpuMep, fla ce pa3fle/iw 6n3Hec c/ioat Ha flBa c/ioa - ep,v\uv\s\T 
fla e opueHTupaH kbm o6pa6oTKa, CB"bp3aHa c noTpe6wTe/iCKHfl MHTepcJDekic, a 
ApyrnflT fla OTroBapa 3a MHTerpupaHe v\ MaHkiny/iwpaHe Ha flaHHMTe. flpyr 
cueHapuM e MHTerpupaHeTO Ha flaHHM ot MHOxecTBO m3T04hmum. B TaicbB 
c/iynaw Moxe fla ce flo6aBM flont/iHMTe/ieH cbpBtp Mexfly cbpBtpa Ha npw/io- 
xeHneTO m cbpBtpi/iTe Ha 6a3MTe ot flaHHM, komto ce rpuxn fla npeflcraBki 
pa3npefle/ieHMTe flaHHM Ha cbpBtpa Ha npn^OKeHneTO TaKa, cflKaw ca ot 
eflHa 6a3a. 

noHflKora ce Ha/iara M3no/i3BaHe Ha MHoroc/iowHa apxnTeKTypa 3apaflM 
xeTeporeHHOCTTa Ha cpeflaTa - OTfle/iHkiTe c/ioeBe ca pea/in3npaHM Btpxy 
pa3^M4HM n^aTCJDopMM m c pa3/iwnHw TexHO/iorww, HanpuMep Ha C++ Btpxy 
Linux, Java Btpxy Solaris v\ .NET Btpxy Windows. 

npeAMMCTBa Ha MHoroc/ioiiHMTe npu/ioweHMfl 

Pa3fle^AHeT0 Ha <$>yHKu.woHa/iHOCTTa flaBa flont/iHHTe/iHa rbBKaBOcr Ha npn- 
^oxeHMATa. rioBMiuaBa ce T^xHaTa CKa/iwpyeMOcr. CTaBa B"b3M0>KH0 pa3/ii/mHM 
npn^o>KeHMfl fla flocTbnBaT 4 a cm ot (fcyHKuwoHa/iHOCTTa Ha cwcreMaTa npe3 

OTBOpeHM npOTOKO^M. 

HeAOCTaTT>un Ha MHorooioiiHMTe npn/ic»KeHMfl 

riopaflu yc^o>KHeHaTa apxnTeKTypa Ha MHorocnoi/iHMTe cucTeMM mhoto TpyflHO 
ce flecJDMHupaT v\ pea/iki3wpaT npaBM/iaTa 3a curypeH flocTbn. B Te3M cucTeMM 
MMa mhoto noBene KOMnoHeHTM, komto Tpa6Ba fla 6"bflaT 3aiunTeHM. flpyro 
c^eflCTBue ot ycno>KHeHaTa apxnTeKTypa e no-TpyflHaTa pa3pa6oTKa Ha TaKM- 
Ba cucTeMM. M3MCKBa ce noBene BpeMe 3a taxhoto n^aHnpaHe v\ pa3pa6oTKa. 

B 3aK^K)4eHne MOxeM fla KaxeM, 4e c yBe^n^aBaHe Ha 6poa Ha c^oeBeTe Ha 
npn^oxeHneTO ce yBe/iwuaBa HeroBaTa CKa^npyeMOCT, rtBKaBOCT v\ HeroBMTe 
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B"b3MO>KHOCTM, ho nponopuMOHa/iHO Ha TOBa HapacTBa m c^o>KHOCTTa. TaKa ne 
BMHarn Tpa6Ba p,a ce rbpcn 6a/iaHca Me>KAy Te3M napaMeTpn. OKOHnaTe/iHMAT 
M36op 3aBncn ot KOHKpeTHMTe M3MCKBaHMfl Ha pa3pa6oTBaHaTa CMCTeMa. 

KaKBO e ADO.NET? 

C/ieA KaTO HanpaBMXMe nper/ieA Ha pa3/iMHHMTe MOAe/iM v\ apxnTeKTypn 3a 
M3rpa>KAaHe Ha npn^OKeHMa c 6a3M ot AaHHM, e BpeMe ,qa ce 3aeMeM c 
ADO.NET - TexHO/iorwflTa, koato .NET Framework npeAOcraBfl 3a flocrbn ao 

AaHHM. 

ADO.NET npeAcraB/iflBa Ha6op ot 6m6/imot6km 3a pa6oTa c AaHHM, BK/iioneHM 
b .NET Framework. Te BK/iionBaT K/iacoBe, MHTepcpewcn, CTpyKTypn v\ Apyrn 
TunoBe m ca npeAHa3HaneHM 3a Aocrbn ao pa3/iMHHM m3tohhmum Ha AaHHM. 
ADO.NET e m3ua/io 6a3npaH Ha .NET Framework v\ npnTexaBa mhoto ot Hero- 
BMTe xapaKTepucTMKM - noAAP"b>KKa Ha MHO>KecTBO e3Mun, aBTOMaTMUHO ynpa- 
B^eHne Ha naMeTTa, o6eKTHO-opneHTnpaH AH3aMH, o6iua CMcreMa OTTunoBe v\ 
KOHBeHunfl 3a MMeHyBaHe. npeAOcraBsiT ce cpeAcma, komto no3BO/i*iBaT c 
AaHHMTe p,a ce pa6oTM He3aBMCMM0 ot TOBa ot KaKbB m3tohhmk MABaT. 

ADO.NET npeA/iara nporpaMeH MOAe/i 3a pa6oTa c AaHHMTe, komto cbOTBeT- 
CTBa Ha ABaTa MOAe/ia 3a Aocrbn ao ashhm - CB"bp3aH m HecB"bp3aH. OcBeH 
TOBa o6eKTHMAT MOAe/i Ha ADO.NET npeA-fiara mhoto c|dmh kohtpo/i Btpxy 
Bp"b3KaTa c M3T04HMKa, M3n"b^HeHMeT0 Ha KOMaHAM m o6pa6oTKaTa Ha AaH- 
HMTe. B ADO.NET ce npaBM acho pa3rpaHMnaBaHe Me>KAy Aocrbna ao AaHHMTe 
m TAXHaTa MaHMny^auMfl. 

flocKopo LUMpoKO M3no/i3BaHa Windows TexHO/iorMfl 3a Aocrbn ao AaHHM 6ewe 
ADO - ActiveX Data Objects. ADO.NET e HeMH Hac/ieAHMK, ho e Heiuo mhoto 
noBene ot HeMHa HOBa BepcMa. Pa3LUMp*iBa a c mhoto hobm b"B3mo>khoctm, 
komto ce Ha/iaraT ot pa3BMTMeT0 Ha TexHO/iorMMTe. Cbo6pa3*iBa ce c M3irb/i- 
HeHMeTO b MHTepHeT cpeAa, koato Ha/iara Aa ce M3no/i3Ba Aocrbn c Henocro- 
AHHa Bp-b3Ka (connectionless). 

Ba>KHa xapaKTepMCTMKa Ha ADO.NET e B"b3M0>KH0CTTa 3a pa6oTa b HecB"bp3aHa 
cpeAa. TOBa e m eAHa ot ocHOBHMTe pa3/iMKM c ADO. B ADO.NET Ta3M 
B"b3M0>KH0CT e BrpaAeHa, a TOBa y/iecHABa pa3pa6oTKaTa Ha MHoroc/iOMHM 
npM^o>KeHMfl m ye6 yc/iyrM. 

BrpaAeHaTa noAAP"b>KKa Ha pa6oTa c XML e Apyro rd/iamo npeAMMCTBO Ha 
ADO.NET cnpsiMO ADO. ADO.NET npetxnava pa3HOo6pa3HM cpeAcma 3a ocb- 
mecTBflBaHe Ha Bp"b3Ka c XML. ToBa 3HanMTe/iH0 noAnoMara M3rpa>KAaHeT0 Ha 

npM^O>KeHMfl, KOMTO Ca He3aBMCMMM OT M3T04HMKa Ha AaHHM, C KOMTO pa60TflT, 

m komto B3aMM0AeMCTBaT noMe>KAy CM. 

npocTpaHCTBa ot MMeHa Ha ADO.NET 

Pa3^M4HMTe K/iacoBe m MHTepcpeMCM, komto npeA-nara ADO.NET, ca pa3npeAe- 
nenv\ b HAKO/iKO ochobhm npocTpaHCTBa ot MMeHa: 
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- system. Data - cbAtpwa ocHOBHMTe apxnTeKTypHM K/iacoBe Ha 
ADO.NET. B Hero B/iki3aT HanpMMep K/iacoBeTe DataSet, DataTable, 
DataRow, komto me pa3r/ieAaMe noflpo6HO Ma/iKO no-K"bCHO, KaKTO v\ 
mhoto Apyrn K/iacoBe. 

- System. Data. Common - B TOBa npoCTpaHCTBO OT MMeHa ce CbA"bp>KaT 
K^aCOBe, KOMTO Ce M3nO/13BaT He3aBMCMM0 OT M3T0HHMUMTe Ha ashhh, 
KaTO HanpMMep DataAdapter. 

- System. Data. SqlClient - BK/lK)HBa Cnei4MC|DM4HM K/iaCOBe 3a Bp"b3Ka 

Cbc SQL Server, komto no3BO/i*iBaT p,a ce ocbiuecTBM Bp"b3Ka c MS SQL 
Server, p,a ce M3B/iMnaT ashhm v\ fla ce M3n"b/iHflBaT KOMaHAM. Hakom ot 
K/iacoBeTe b TOBa npoCTpaHCTBO ot MMeHa ca sqiconnection, 

SqlCommand, SqlDataReader M AP- 

- System.Data.SqlTypes - CbA"bp>Ka K/iaCOBe KOMTO CbOTBeTCTBaT Ha 

BrpaAeHMTe b SQL Server TkinoBe ashhm m npeAcraB/iflBaT no-6"bp3a v\ 
curypHa a/iTepHaTMBa Ha APyrnTe TunoBe. BK/iiouBa sqiint32, 

SqlDouble, SqlDateTime M MHOTO APyrM. 

- Sys tern. Data. OleDb - OCMrypflBa K/iaCOBe 3a Bp"b3Ka C OleDB M3T04HMK 

Ha ashhu. B Hero B/iM3aT HanpMMep K/iacoBeTe oieDbconnection, 

OleDbCommand , OleDbDataReader M AP- 

- sys tem. Data. odbc - K/iacoBe 3a Bp"b3Ka c ODBC. CbAtpwa HanpuMep 

OdbcConnection, OdbcCommand M AP- 

- system. xmi - TOBa npoCTpaHCTBO ot MMeHa CbAtpwa K/iacoBe, komto 
noAAtpxaT o6pa6oTKaTa Ha XML ashhm m Bp"b3KaTa Me>KAy pe/iauMOHHMfl 
MOAe/i m XML. HecTO M3no/i3BaHM ca HanpMMep K/iacoBeTe xmiDocument 

M XmlDataDocument. 

Ebo/iiommh Ha ADO kt>m ADO.NET 

ADO.NET e opMeHTMpaHO kbm ABa ochobhm cueHapMa Ha o6pa6oTKa, komto 
0Tpa3ABaT ABaTa MOAe/ia 3a Aocrbn ao ashhm (cB"bp3aH m HecB"bp3aH) m 
cbOTBeTHO npeAOCTaBfl pa3/iMHHM K/iacoBe 3a T^xHaTa pea/iM3auM*i (ochobho 

DataSet M DataReader, KOMTO U\e pa3r/ieAaMe C/ieA Ma/1K0). 

ADO (ActiveX Data Objects) e TexHO/iorMa b Microsoft Windows, koato npeAO- 
CTaBfl eAMHeH CTaHAapT 3a AOCTbn ao pe/iauMOHHM 6a3M ot ashhm ot Windows 
npM/io>KeHMfl nocpeACTBOM ActiveX o6eKTM. 

CuMTa ce, ne ADO.NET e cneABamaTa BepcMfl Ha ADO, HeroBM^T HacneAHMK, 
ho pa3^M4MATa Me>KAy ABeTe TexHO/iorMM ca cepM03HM m 3a hakom Heiua H^Ma 
aHa^orMfl. 

C^eAHaTa M/uocrpauMa noKa3Ba HaM-o6iuo Bp"b3KaTa Me>KAy ocHOBHMTe K/iaco- 
Be b ADO m ADO.NET: 
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B CTapaTa ADO TexHO/iorwfl 3a w3B/innaHe Ha ashhm ce M3no/i3BaLue eAMH- 
CTBeHO Recordset. EflMH Recordset npeACTaB/lflBa peAaKTkipyeMa Ta6/iwua 
(Btpxy AaHHMTe MoraT fla ce npaBAT npoMeHM, komto ce 0Tpa3*iBaT b 6a3aTa) 
m no3BO^ABa HaBuraunfl v\ b ABeTe nocoKM. noc/ieAHMTe ABe b"B3mo>khoctm He 
ce npeAOCTaBAT ot DataReader K/iacoBeTe, npe3 komto e pea/iM3wpaH CB"bp3a- 
hmjit MOAe/i b AD0.NET. 

flpyra xapaKTepHa oco6eHOCT e, ne AD0.NET He npeAOcraBfl eAMHeH o6eKTeH 
MOAe/i (KaKTO e b ADO), a BMecTO TOBa ocurypaBa cneuncpn^HM K/iacoBe, b 
3aBMCMM0CT ot TOBa KaicbB HanwH 3a Bp"b3Ka KtM 6a3aTa ce M3no^3Ba. 3aT0Ba 
HanpuMep, AOKaTO b ADO MMa eAHHCTBeHO connection, b ADO.NET MMa 
SqlConnection, OleDbConnection M AP- OCBeH TOBa, ADO.NET A06aBfl caMO- 
croflTe/ieH K/iac, npeAcraBflm TpaH3aKunnTe, AOKaTO b ADO Ta3M cpyHKuno- 
Ha/iHOcr ce pea/iM3kipa npe3 K/iaca connection. 



KoMnoHeHTM Ha ADO.NET 

ADO.NET ce cbcron ot KOMnoHeHTM 3a pa6oTa b CB"bp3aHa v\ HecB"bp3aHa 
cpeAa, komto MoraT p,a MMaT i/iMn/ieMeHTauwfl 3a pa3/iwnHw 6a3M ot ashhm - 
KaKTO pe/iaukiOHHi/i, TaKa v\ Apyrn, HanpuMep a^pbobmahm v\i\v\ XML 6a3npaHM. 
3a AOCTbn ao pa3/iwnHHTe 6a3M ot ashhm ce M3no/i3BaT t. Hap. AOCTaBuwuw Ha 
AaHHM (data providers). Te ca cneuncpn^HM 3a cbOTBeTHaTa 6a3a, ho cna3BaT 
nporpaMHMfl MOAe/i Ha ADO.NET KaTO MMn/ieMeHTwpaT AecpuHnpaHMTe b Hero 
MHTepcpewcu. 

fluarpaMaTa no-AO/iy M3o6pa3*iBa ocHOBHMTe KOMnoHeHTki Ha ADO.NET: 
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B c/ieABamwTe ceKunn me ce cnpeM no,qpo6HO Ha BceKM ot tax. 

flocTaBHMMM Ha flaHHM (Data Providers) b ADO.NET 

flocTaB4MUMTe Ha flaHHM (Data Providers) ca cbBKyrmocrM ot K/iacoBe, komto 
ocbiuecTBABaT Bp"b3Ka c pa3^M4HM 6a3M ot flaHHM. Te oci/iryp*iBaT bbsmokhoct 
fla ce M3n"b/iH*iBaT KOMaHflu v\ fla ce no/iynaBaT pe3y/iTaTMTe no HanMH, komto 
e He3aBMCMM ot M3T04HMKa Ha flaHHM m HeroBaTa cneuMc|DM4Ha <fcyHKUMOHa/i- 
hoct. Te Cb3flaBaT TbHtK c/iom Me>Kfly ADO.NET npM/io>KeHMeTO m M3T04HMKa 
Ha flaHHMTe (6a3aTa flaHHM). flocraBUMUMTe Ha flaHHM ca npoeKTMpaHM fla ocm- 
rypaBaT ec|DeKTMBeH flocrbn 3a npoMAHa Ha flaHHMTe v\nv\ caMO 3a M3B/iMnaHe. 

3a pa3^M4HMTe RDBMS ce M3no/i3BaT pa3/iMHHM flocraBUMUM (Data Providers), 
KaTO BceKM e onTMMM3MpaH 3a pa6oTa etc cbOTBeTHaTa 6a3a ot flaHHM. ToBa 
ce Ha/iara, TbM KaTO pa3/iMHHMTe npoM3BOflMTe/iM M3no/i3BaT pa3/iMHHM npoTO- 
ko/im 3a AOCTbn flo ctpBtpa Ha 6a3aTa. Pa3/iMHHMTe flocraBUMUM Ha flaHHM 
ocMryp^BaT cxoflHa 6a30Ba cbBKyrmocT ot b"B3mo>khoctm, ho BtnpeKM TOBa e 
B"b3MO>KHO Me>Kfly Tax fla MMa pa3^MKa BtB c|DyHKUMOHa^HOCTTa. ToBa ce 

fl"b/l>KM Ha pa3/lMKMTe Me>Kfly pa3/lMHHMTe M3T04HMUM, KaKTO M Ha pa3/lMKM B 

MMn/ieMeHTauMATa. 

K/iacoBe Ha camh Data Provider 

BceKM flocraBUMK Ha flaHHM (Data Provider) cbfltpwa 4 ochobhm K/iaca, c 
noMOiflTa Ha komto ce ocbiuecTBABa flocrbna ao CbOTBeTHaTa 6a3a ot flaHHM. 
Te ocMryp^BaT Bp"b3Ka kbm 6a3aTa (connection), M3irb/iHeHMe Ha KOMaHflM 

(Command), nOTOHHO M3B/lMHaHe Ha flaHHM (DataReader) M aflanTepM 3a 
pa60Ta npM HeCB"bp3aH MOfle/1 (DataAdapter). flOITb/lHMTe/lHO B flOCTaB4MUMTe 
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Ha ashhh ca pea/in3npai-m v\ K/iacoBe 3a pa6oTa c napaMeTpwuHM 3aaBKM 

(Parameter), 3a pa60Ta C TpaH3aKUMM (Transaction) M AP- 

C ue/i yHMCpnunpaHe Ha K/iacoBeTe 3a pa6crra c pe/iauwoHHM 6a3M ot ashhm, 
pea^M3npaHM ot pa3/iwnHHTe AOcraBuwuM Ha ashhh b ADO.NET ca AecpMHM- 
paHM hakom o6lum MHTepcpeMCM, komto ce MMn/ieMeHTi/ipaT ot AOCTaB^MUMTe no 

CneuklCpMHeH 3a TAX HaHMH. TOBa ca: IDbConnection, IDbCommand, 
IDataReader, IDbDataAdapter, IDataParameter, IDbTransaction AP- Cnep,- 

HaTa K/iac-AwarpaMa OHar/ieAflBa Bp"b3KaTa Me>KAy Te3M MHTepcpewcn v\ aoc- 
TaB^MUMTe Ha ashhh: 



«interface» 
IDbConnection 
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«interface» 
IDbCommand 
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«interface» 
IDataReader 
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SQL Client Data Provider 



Ha AnarpaMaTa ca M3o6pa3eHM ocHOBHMTe MHTepcpeMCn ot nporpaMHua MOAe/i 
3a AOcraBUkiuMTe Ha ashhm ot ADO.NET m CbOTBeTHMTe K/iacoBe, komto vv\ 
MMn^eMeHTupaT b SQL Client Data Provider. 

K/iacoBe 3a Bpi>3Ka (Connection) 

K/iacbT connection ocbiuecTBABa Bp"b3KaTa KtM 6a3aTa ot ashhh. 06mkho- 
BeHO ce cb3AaBa no Connection String, komto 3aAaBa napaMeTpnTe Ha Bp"b3- 
KaTa. connection K/iacbT npeA-nara MeTOAM open() v\ close o, c komto ce 

OTBapfl M 3aTBapfl Bp"b3KaTa. no Connection ce Cb3AaBaT Command 06eKTM. 

K/iacoBe 3a M3m>/iHeHiie Ha KOMaHAH (Command) 

K/iaCbT Command npeACTaBfl 3aflBKa KbM 6a3a OT AaHHM. Command MMa CBOM- 

ctbo commandText, KoeTO cbAtpwa SQL 3aflBKa. Ako He ce onaKBa v\3Wbi\ue- 
HueTO Ha 3aaBKaTa p,a BtpHe pe3y/iTaT (HanpuMep b c/iynaw Ha insert v\i\v\ 

DELETE), Tfl Ce M3n"b/lHflBa C MeTOAa ExecuteNonQuery(). Ako pe3y/lTaTbT e 

caMO eAHa ctomhoct Moxe p,a ce M3BMKa Executescaiar(), a aKO pe3y/iTaTbT 
e Ta6/inua (eAMH v\nv\ noBene peAOBe), 3a*iBKaTa ce M3n"b/iH*iBa c MeTOAa 

ExecuteReader(), KOMTO Bptiua DataReader 06eKT. 

K/iacoBe 3a M3BsiimaHe Ha a^hhh (DataReader) 

K/iacbT DataReader ce ki3no/i3Ba 3a M3B/innaHe Ha ashhu. Tow ocurypaBa 
nocneAOBaTe/ieH Aocrbn ao AaHHkiTe ot eAHa v\nv\ noBene Ta6/ii/mw. Pea/iw3kipa 
ce npe3 Kypcop Ha cbpBtpa v\ nopaAM TOBa AOKaTO ce neTe e Heo6xoAHMO 
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cbOTBeTHaTa Bp"b3Ka fla e nocroflHHO OTBopeHa. ripn M3B/iMnaHe Ha AaHHM c 
DataReader AOCTbiTbT ro OTfle^HMTe peAOBe c AaHHM ce ocbiuecTBABa nocne- 
AOBaTe/iHO, eAHonoconHO (forward only) v\ caMO 3a neTeine (read only). 

K/iacoBe 3a pa6oTa c TpaH3aKunn (Transaction) 

3a pa6oTa c TpaH3aKunn e npeABMAeH K/iacvr Transaction. TpaH3aKunfl 
MO>Ke Aa ce CTapTupa no ABa Hanmna. Eamhmat e npe3 M3BMKBaHe Ha MeTOAa 

BeginTransaction ( ) Ha Connection 06eKTa, KaTO MeTOA"bT Bptiua 06eKTa Ha 

crapTkipaHaTa TpaH3aKunfl. flpyr HanMH e Aa ce npucBOM o6eKT ot K/iac 

Transaction Ha CBOMCTBOTO Transaction Ha Command 06eKT (b T03M C/iynaM 

ABaTa o6eKTa Tpa6Ba Aa ca npm<aneHki kbm eAMH v\ cbu\ o6eKT 3a Bp"b3Ka c 

6a3aTa). K/iaCbT Transaction MMa MeTOAM Commit() (3a nOTB"bp>KAaBaHe Ha 

TpaH3aKunfl) m Roiiback() (3a OTMAHa Ha TpaH3aKunfl). no-HaTarbK me ce 
cnpeM no-noApo6HO Btpxy pa6oTaTa CTpaH3aKunn. 

K/iacoBe 3a Bpi>3Ka c HecBi>p3aHM AaHHM (DataAdapter) 

K/iacbT DataAdapter ce M3no/i3Ba 3a Bp"b3Ka Me>KAy HecB"bp3aHMTe KOMno- 
HeHTM (KaTO Dataset m DataTabie) m 6a3aTa OT AaHHM. Tom npouMTa AaHHM OT 
6a3aTa b Dataset v\nv\ 3anncBa AaHHMTe ot Dataset b 6a3aTa. 

CTaHflapTHM flOCTaBHMMM Ha flaHHM B ADO.NET 

B ADO.NET (Bepcufl 1.1) MMa cnep,Hv\je CTaHAapTHM AOcraBUMUM Ha AaHHM: 

- sqiciient - tom e npeAHa3HaneH 3a Bp"b3Ka c MS SQL Server (Bepcua 
7.0 v\nv\ no-K"bCHa). To3m AOcraBUMK Ha AaHHM e onTMMH3npaH 3a pa6oTa 
etc SQL Server - M3no/i3Ba co6cTBeH npoTOKO/i (TDS) 3a KOMyHMKauna 
etc cbpBtpa m ce CB"bp3Ba AnpeKTHO c Hero, a He MMHaBa npe3 
Me>KAMHeH OLE DB v\nv\ ODBC c/iom. 

- oieDb - to3m AOCTaB^MK Ha AaHHM ce M3nO/13Ba 3a Bp"b3Ka C 6a3M OT 
AaHHM, komto noAA^pwaT CTaHAapTa OLE DB. rioBeneTO M3BecTHM 
CbpBtpM 3a ynpaB/ieHMe Ha 6a3M ot AaHHM (HanpMMep Oracle, DB2, SQL 
Server, MySql, Interbase, PostgreSql m AP-) MMaT OleDB ApaMBepM m 
MoraT Aa 6"bAaT M3no/i3BaHM npe3 OleDb AOcraBUMKa. 

- odbc - M3no^3Ba ce 3a Bp"b3Ka 6a3a ot AaHHM no craHAapTa ODBC. 
riOAAtpxaT ce bcm4km no-M3BecTHM database ctpBtpM. OLE DB m ODBC 
no npMHUMn ca KOHKypMpaiuM ce CTaHAapTM, ho OLE DB e no-CbBpeMeH- 
HMfl ot ABaTa m Tpa6Ba Aa ce npeAnouMTa npeA ODBC, 3aiuoTO ocMry- 
pyiBa no-ro^AMa rbBKaBOcr, no-BMCOKa HaAe>KAHOCT m MMa no-Ao6pa 
noAAP"b>KKa. 

- oracle - npeAHa3HaneH e 3a Bp"b3Ka c Oracle m3T04hmum Ha AaHHM. 

OcBeH CTaHAapTHMTe AOcraBUMUM Ha AaHHM, komto ca BrpaAeHM b ADO.NET, 
cbiuecTByBaT m AOcraBUMUM 3a AnpeKTHa Bp"b3Ka c APyrM RDBMS, komto ce 
npeA/iaraT ot TpeTM npoM3BOAMTe/iM. TaKMBa ca Ha/iMUHM 3a: 

- IBM DB2 



684 nporpaMnpaHe 3a .NET Framework 

- MySQL 

- PostgereSQL 

- Borland Interbase / Firebird 

3a Bp"b3Ka c 6a3M ot ashhm, komto He ce noAAtpwaT craHAapTHO ot .NET 
Framework, ce npenoptuBa p,a ce M3no/i3BaT cneuncpn^HMTe 3a tax .NET Data 
Providers, a He fla ce no/i3Ba OLE DB v\nv\ ODBC, 3aiuoTO TOBa HaMa/isiBa 
npon3BOAMTe^HOCTTa m orpaHM^aBa AOCTbrmaTa cpyHKuwoHa/iHOcr, cneuwcpkm- 
Ha 3a ctOTBeTHaTa 6a3a OTflaHHM. 

KoMnoHeHTM 3a pa6oTa b HecBi>p3aHa cpena 

OcBeH AOCTaB^MUMTe Ha flaHHM ADO.NET cbAtpwa v\ He3aBMCMMM ot AOcraB- 

4MKa KOMnOHeHTM 3a pa60Ta B HeCB"bp3aHa CpeAa - DataSet, DataTable, 
DataRelation, DataView M flpyrkl. TflXHOTO OCHOBHO npeAHa3HaneHMe e p,a 

ctxpaHflBaT ashhh b pe/iauwoHeH bma b naMeiTa v\ p,a no3BO/i*iBaT T^xHaTa 
o6pa6oTKa. CB"bp3aHMfl MOAe/i Ha pa6oTa b ADO.NET me AncxyTMpaMe b 
p,ejav\i\v\ Ma/iKO no-HaTarbK. 

SqICIient Data Provider 

flo cera pa3r/ieAaxMe apxnTeKTypaTa Ha ADO.NET. HeKa cera ce 3ano3HaeM 
noApo6HO c B"b3M0>KH0CTMTe, komto npeA-fiara SqICIient Data Provider. 

KaKTO 6eiue OT6e/i*i3aHO, tom e onTMMH3npaH 3a pa6oTa c MS SQL Server 
(ocbmecTBflBa AnpeKTHa Bp"b3Ka etc ctpBtpa) v\ MO>xe p,a ce M3no/i3Ba 3a 
Bepcufl 7.0 m no-HOBM (HanpuMep SQL Server 2000 v\ SQL Server 2005). 
K/iacoBeTe Ha to3m AOcraBUMK Ha ashhm ce HaMnpaT b npocTpaHCTBOTO ot 
MMeHa system. Data. sqiciient m 3ano4BaT c npecpkiKca sqi (HanpuMep 

SqlConnection, SqlCommand M AP-)- 

OcHOBHMTe K/iacoBe Ha sqiciient Data Provider ca: 

- SqlConnection -ocbmecTBflBa Bp"b3KaTa c MS SQL Server. ripeAOcraBfl 
MeTOAM 3a OTBapaHe v\ 3aTBap*iHe Ha Bp"b3Ka, 3a 3anonBaHe Ha TpaH- 
3aKUMM m AP- ripn i/i3no/i3BaHeTO Ha to3m K/iac nporpaMMCTbT He ce 
MHTepecyBa ot p,ejav\nv\je 3a TOBa KaK touho ce ocbmecTBABa cpM3M- 
necKaTa Bp"b3Ka c 6a3aTa. 

- SqlCommand - M3n"b^HflBa KOMaHAM Btpxy MS SQL Server npe3 Bene 
ycTaHOBeHa Bp"b3Ka. Tom o6BMBa TeKCT Ha SQL 3a*iBKa v\nv\ M3BMKBaHe 
Ha ctxpaHeHa npoueAypa. 

- SqlDataReader - T03M K/iac C/iy>Kkl 3a M3B/lkmaHe Ha ASHHMTe OT SQL 

cbpBtpa. 06eKT ot Hero ce cb3AaBa MMn/iwuwTHO b pe3y/iTaT ot M3n"b/i- 
HeHne Ha KOMaHAa. 

- SqlTransaction - M3nO/13Ba Ce 3a pa60Ta C TpaH3aKUMM. 1/lMa MeTOAM 
CommitO M Rollback() 3a l"IOTB"bp>KAaBaHe M OTMflHa Ha TpaH3aKUMM, 
CbOTBeTHO. 
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- sqlDataAdapter - c/iy>KM 3a "moct" Me>Kfly DataSet o6eKT m SQL Server 
- npe3 Hero ce 3an"b/iBa DataSet v\ ce o6HOB*iBa 6a3aTa. Tom caM 
ynpaB/iABa Bp"b3KaTa c 6a3aTa ot ashhm - caM a OTBapa v\ 3aTBapa, KaTO 
nporpaMMCTbT Moxe p,a He ce rpuxn 3a TOBa. 

BMflOBe aBTeHTMKaMMq b SQL Server 2000 

SQL Server npep,nara p,sa MexaHM3Ma 3a aBTeHTHKauna Ha noTpe6kiTe/ii/iTe - 
Windows aBTeHTHKauna v\ CMeceHa. 

Windows aBTeHTMKauMn 

Windows aBTeHTHKaunaTa ce 6a3npa Ha MOAe/ia 3a curypHOCT b Windows NT 
4.0 m Windows 2000 v\ ce M3no/i3Ba no noApa36npaHe ot SQL Server, npn Hea 
ce pa34MTa Ha aBTeHTHKauna Ha noTpe6kiTe/i*i ot onepaunoHHaTa cwcreMa. B 
to3m c/iynaw npaBO Ha Aocrbn ce flaBa Ha Windows noTpe6wTe/in v\ rpynn 
{v\nv\ noTpe6nTe^n ot Microsoft Active Directory npn pa6oTa b flOMeMH). 
KoraTO ce i/i3no/i3Ba to3m MOAe/i Ha curypHOCT, aAMUHMCTpaToptT Ha 6a3aTa 
ot flaHHM Aasa Aocrbn Ha noTpe6wTe/inTe ao KOMniOTbpa, Ha komto pa6oTM 
6a3aTa v\ mm p,asa npaBa 3a Bi\v\3aue b SQL Server 2000. 

To3M MeTOfl Ha aBTeHTMKaunfl ocurypaBa curypHa Baj\v\p,a\\v\s\ v\ KpunTupaHe 
Ha pa3^M4HM HMBa - KpunTupaHe Ha AaHHMTe, Ha MHCJDopMauMflTa, o6MeHeHa 
npn aBTeHTMKaunfl Ha noTpe6kiTe/i v\ AP- Tom npeA.nara OAMTupaHe Ha 
AOCTbna, 3a KoeTO pa3no/iara c BrpaAeH MexaHM3"bM 3a M3B"bpujBaHe Ha oaht. 
To3m MexaHM3"bM no3BO^ABa npoc^eA^BaHe Ha ynoTpe6aTa Ha npaBaTa b SQL 
Server 2000. CtpBtptT no3BO/i*iBa v\ 3aK/iK)HBaHe Ha noTpe6i/iTe/iCKM aKayHTM 
3a 3a6paHABaHe Ha AOCTbna ao 6a3aTa Ha cbOTBeTHna noTpe6wTe/i. 

CMeceHa aBTeHTMKauMn 

ripn to3m MeTOA noTpe6MTe/ii/iTe MoraT p,a 6"bAaT aBTeHTMKupaHn ot Windows 
m/im ot SQL Server 2000. Ako noTpe6i/iTe/isiT He MO>xe p,a M3no/i3Ba craHAap- 
THa Windows aBTeHTHKauna, aBTeHTHKaunaTa ce M3B"bpujBa ot SQL Server 
2000, KaTO 3a Ta3M ue/i ctpBtptT na3M ABOMKMTe MMe v\ napo/ia Ha noTpe- 
6nTe^MTe. To3M MOAe/i ce M3no/i3Ba npeAMMHO 3a cbBMecmMOcr c no-CTapn 
Bepcun m b 6"bAeiun Bepcun Ha SQL Server MO>xe p,a cnpe p,a ro noAA^pxa. 
MMa Ma/iKa pa3/im<a b CKopocTTa npn ABaTa MOAe/ia Ha aBTeHTHKauna, KaTO 
Windows aBTeHTHKaun^Ta e no-6"bp3a. CMeceHaTa aBTeHTHKauna e noAxoAfl- 
ma 3a xeTeporeHHa cpeAa, KwieTO He e Ha/iwueH MexaHM3M"bT Ha Windows 3a 

aBTeHTMKaUMfl. 

CMMBO/ieH HM3 3a Bp*b3Ka KbM 6a3a OT flaHHM 

(Connection String) 

ripn c"b3AaBaHe Ha Bp"b3Ka kbm 6a3a ot ashhm e Hy>KHO p,a ce 3aAaAaT hakom 
Ba>KHM napaMeTpn, ioto HanpuMep MeTOAtT Ha aBTeHTHKauna, aApecbT Ha 
ctpBtpa, MMeTO Ha 6a3aTa v\ AP- 3a ue/iTa ce M3no/i3Ba cbomctboto 

ConnectionString Ha K/iaca Ha Bp"b3KaTa. To CbA"bp>Ka ABOMKM MMe/CTOMHOCT, 
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komto ce pa3fle/iflT c touio m 3aneTaa (;). PefltT mm HflMa 3HaneHMe, KaKTO v\ 
Ma^KMTe m ro/ieMM 6yKBM. 

OcHOBHMTe napaMeTpn Ha Bp"b3KaTa (Connection String) ca ci\ep,uv\je: 

- Provider - MMe Ha ApafiBepa 3a Aocrbn ao 6a3aTa. 

- Data Source/Server - MAeHTMCpMKaTOp Ha 6a3aTa. CbAtpwa MMeTO Ha 

cbpBtpa v\nv\ HeroBMfl IP aApec. 

- Database/Initial Catalog - MMeTO Ha 6a3aTa OT AaHHM, KOflTO me ce 

M3no^3Ba b c/ieABamkiTe onepaunn (Ha eAMH ctpBtp MO>xe p,a MMa 
hako/iko 6a3M ot AaHHM m Tpsi6Ba p,a ce M36epe eAHa ot tax). 

- user ID/Password - MAeHTMCpMKaTOp Ha noTpe6MTe/iCKM*i account 3a 
6a3aTa ot AaHHM m cbOTBeTCTBamaTa My napo/ia. 

- Integrated Security - no nOApa36MpaHe CTOMHOCTTa Ha T03M 

napaMeTbp e false. Ako MMa ctomhoct "true" m/im "sspi" AOCTaBUMKvr 
Ha ashhm onMTBa Aa ce CB"bp>Ke kbm 6a3aTa c M3no/i3BaHe Ha Windows 

aBTeHTMKaUMfl. 

- Persist Security Info - aKO e false (CTOMHOCTTa no nOApa36MpaHe), 

napo/iaTa ce npeMaxBa ot cbomctboto connectionstring BeAHara cneA 
ycTaHOBABaHe Ha Bpt3KaTa. Ue/iTa e Aa ce HaMa/iM noTeHUMa/iHaTa 
B"b3MO>KHOCT HAKOM Aa OTKpaAHe napo/iaTa no BpeMe Ha pa6oTaTa Ha 
npM/io>KeHMeTO cneA CB"bp3BaHeTO c 6a3aTa AaHHM. 

3a cb3AaBaHe Ha Bp"b3Ka kbm SQL Server 6a3a ot AaHHM 3aA"b/i>KMTe/iHO b 
Connection String Tpa6Ba Aa ce yKaxaT napaMeTpMTe Data source, initial 

Catalog M MHCpopMaUMfl 3a aBTeHTMKaUMflTa - M/1M User ID/Password, M/1M 

integrated security. CneABa npMMep 3a Connection String: 



Server=localhost; Database=Pubs; Integrated Security=true; 
Persist Security Info=false; 



TopHMAT Connection String onMCBa Bp"b3Ka kbm 6a3aTa ot AaHHM Pubs Ha 
/lOKa/iHMfl KOMnKDTbp, ioto ce M3no^3Ba Windows aBTeHTMKauMa npeA SQL 
Server. 

SqIConnection - npMMep 

C^eABaiuMAT npMMep M/uocrpMpa M3no/i3BaHeTO Ha napaMeTpM 3a Bp"b3Ka 
(Connection String) m CB-bp3BaHe KtM MS SQL. B Ha^a/iOTO ce 3aAaBa ctom- 
hoct Ha KOHCTaHTaTa connection_string, koato c/ieA TOBa ce noAaBa ioto 
napaMeTbp Ha KOHCTpyKTopa Ha K/iaca sqiconnection npM cb3AaBaHeTO Ha 
o6eKT ot to3m K/iac. Cnep, OTBapaHe Ha Bp"b3KaTa c MeTOAa open() ta MO>Ke Aa 
ce M3no/i3Ba 3a M3n"b/iHeHMe Ha 3aaBKM kbm 6a3aTa AaHHM. 



const string CONNECTION_STRING = 

"Server=localhost; Database=Northwind; 
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"Integrated Security=true; " + 
"Persist Security Inf o=f alse" ; 

// Create the connection 

SqlConnection con = new SqlConnection (CONNECTION_STRING) ; 

// Open the connection 
con . Open ( ) ; 

// Use the connection 
using (con) 

{ 

// Use the connection here 

// . . . 
} 



Connection Pooling 

Cb3flaBaHeT0 Ha Bp"b3Ka kbm 6a3a OTflaHHM e Te>KKa onepauna, koato crmeMa 
mhoto BpeMe v\ 3aeMa pecypcu. Ako mhoto K/iweHTki necro ce CB"bp3BaT c npn- 
^o>KeHneTO ioto OTBap^T Bpt3Ka KbM 6a3aTa, M3n"b/iH*iBaT HHKaKBa onepaui/m 
m 3aTBapaT Bp"b3KaTa, cb3flaBaHeT0 Ha Bp"b3KM me ce npeBtpHe b tacho macto 
Ha cucTeMaTa. 3a peiuaBaHe Ha to3m npo6/ieM ce ki3no/i3Ba TexHMKaTa 
"Database Connection Pooling". Ta ocurypaBa no-eifceKTMBHO M3no/i3BaHe Ha 
Bpt3KMTe KtM 6a3aTa ot flaHHM m TaKa 3Hani/iTe/iH0 noflo6p*iBa npoi/i3BOflki- 

Te^HOCTTa. 

KaK pa6oTM MexaHM3Mi>T Ha Connection Pooling? 

MexaHM3M"bT Ha "connection pooling" noflfltpwa "ny/i" ot Ha/iwuHM Bpt3KM KbM 
6a3aTa. KoraTO K/iweHT ce onuTa fla otbopm Bp"b3Ka ce ki3no/i3Ba roTOBa 
Bp"b3Ka ot ny/ia (pa36npa ce, aKO TaM MMa CBo6oflHa), BMecTO fla ce Cb3flafle 
HOBa. Ako bcmukm Bp"b3KM ot ny/ia ca 3aeTM ce OTBapa HOBa. Ako ny/itT He 
cbiuecTByBa, tom ce cb3flaBa npn ntpBOTO M3BMKBaHe Ha MeTOfla open() Ha 
o6eKT 3a Bp"b3Ka. ripn 3aTBapaHe Ha Bp"b3Ka ta pea/iHO He ce 3aTBapa, a ce 
Bptiua b nyna, roTOBa 3a noBTopHa ynoTpe6a. 

1/lMa HflKOM OrpaHM4eHMfl OTHOCHO nOBTOpHOTO M3no/i3BaHe Ha Bp"b3Ka. 06mk- 

HOBeHO Bp"b3Ka ce npen3no/i3Ba caMO aKO HM3"bT 3a Bp"b3Ka (connection string) 
cbBnafla Hant/iHO npn hako/iko 3aaBKi/i 3a OTBapaHe Ha Bpt3Ka KbM eflMH v\ 
cbiu ctpBtp b paMKMTe Ha eflHO npw/io>KeHi/ie. 

B"b3M0>KH0 e fla ce 3aflaBaT napaMeTpn Ha MexaHM3Ma Ha "connection pooling" 
i/i TOBa CTaBa npe3 connectionstring cbomctboto. TaM MoraT fla ce 3aflaflaT 
HanpuMep MMHMMa/ieH v\ MaKCMMa/ieH 6pow Bp"b3KM b ny/ia. 

SqICIient Data Provider M3no/i3Ba ny/i no noflpa36npaHe, t. e. He e Hy>KHO 
nporpaMMCTbT fla npaBM KaKBOTO m fla e 3a fla ki3no/i3Ba ny/i npn Bpt3Ka etc 
MS SQL Server. 
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Pea/i M3a Linn Ha CBi>p3aH MOfle/i b ADO.NET 

KaKTO 6e o6acHeHO no-paHO, CBi>p3aH MOfle/i MMaMe b cnynawTe, KoraTO 
flaHHMTe ce na3AT Ha cbpBtpa v\ K/iweHTbT e nocroyiHHO CB"bp3aH kbm Hero, 
ripi/i to3m apxnTeKTypeH MOfle/i, 3a fla ki3n"b/iHki CBOMTe 3a,aani/i K/iweHTCKOTO 
npn^OKeHne nocroyiHHO KOMyHMKupa etc ctpBtpa. Ba>KHO e fla ce 3Hae, ne 
to3m MOfle/i e no-Ma/iKO CKa/iwpyeM ot HecBi>p3aHiin MOfle/i, ho 3a TOBa ntK 
npe3 Hero ce nocTura mhoto no-/iecHO ue/iTa BceKM eflMH ot K/iweHTkiTe fla 
3Hae KaKBa e CMTyaunaTa c 6a3aTa ot flaHHM b fla,qeHi/m MOMeHT, KoraTO e 
OTnpaBM/i 3annTBaHe, t. e. fla pa6oTM c aKTya/iHki flaHHM. 

Kora fla M3no/i3BaMe CBi>p3aH MOfle/i? 

HeKa fla cm npeflcraBMM pa6oTaTa Ha eflHa cpeflHO ro/isiMa 6"b/irapcKa cpupMa 
3a TtproBMfl, oko/io 100-200 flyiun, komto ce HaMnpaT b eflMH ocpuc. Te ca 
CBtp3aHM b eflMHHa cpupMeHa Mpexa. Cpefl tax MMa flki/itpw, komto ce 3aHM- 
MaBaT c npneMaHe Ha noptuKi/i no Te/iecpOHa, KoeTO Ha npaKTMKa e npoueca 
Ha npofla>K6a. OupMaTa MMa cbiuo CK^aflOBM pa6oTHnun, komto Tpa6Ba fla 
pa36epaT 3a yroBopeHMTe ot flw/itpkiTe cfle/iKM v\ fla npuroTB^T CTOKaTa 3a M3- 
npaiuaHe v\nv\ npeflaBaHe Ha K/iweHTa. B TaKaBa cpupMa MMa v\ ptKOBOflkiTe/iw, 
komto Tpa6Ba fla 3HaaT i/i cneflflT npouecnTe bbb cpupMaTa npe3 M3roTBeHM ot 
cocpTyepHMfl npoflyKT OTue™ (HaacHO CMe, ne bcm^km npw/ikiKi/i c pea/iHi/i 
CpMpMM Ca HaiTb/lHO c/iynafiHM, Ha/in?). 

3a TaKaBa cpupMa Hai/i-npi/i/io>Ki/iMa e apxnTeKTypaTa Ha CB"bp3BaHi/m MOfle/i, 
Tbv\ KaTO CKa^npyeMOCTTa, kohto ce nocTura c Hero e flocraTbUHa 3a paMKMTe 
Ha efli/iH ocpnc, MaKap v\ orpoMeH. ripeflMMCTBaTa Ha to3m MO,qe/i, ne BC^Ka 
eflHa npoMAHa ce OTpa3HBa v\ BM>Kfla MOMeHTa/iHO ot bcm^km, e BCtiflHOCT Haw- 
Ba>KHOTO 3a TaKBB Tun cpupMM. Be3 TOBa Te He 6nxa momm fla ripw/iaraT 
pea/iHO KaKtBTO m fla e cocpTyep. 

A KaKBO CTaBa aKO Ta3M cpupMa MMa hako/iko ocpuca v\3 crpaHaTa? OTroBopvr 
e Haw-4ecTO b M3no/i3BaHeTO Ha CB"bp3aH MO,qe/i 3a BceKM OT,qe/ieH ocpnc v\ 
ct3flaBaHeTO Ha floirb/iHi/iTe/ieH npoflyKT, b komto nocpeflCTBOM HecB"bp3aH 
MOfle^, npe3 onpefle/ieHO BpeMe, fla ce cb6npaT flaHHMTe ot bcmukm ocpucn v\ 
fla ce o6eflMHABaT. 



& 



CB-bp3aHMflT M HeCB~bp3aHI1flT MOfle/lM He Ce M3K/IK)HBaT B3a- 

mmho, a necTO ce npmiaraT 3aeflHO. 



CBi>p3aH MOfle/i ot r/ieflHa TOHKa Ha nporpaMHCTa 

KaTO kifleo/iorkisi v\ HankiH Ha flewcTBue b ADO.NET, CB"bp3aHMflT MO,qe/i ce 
MMn/ieMeHTkipa npe3 Tpw ochobhm K/iaca: 

- K/iaC 3a OTBapjJHe Ha Bp~b3Ka (SqlConnection) 

- K/iaC 3a M3n~b/1HeHMe Ha KOMaHfla / KOMaHflM (SqlCommand) 
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- K/iac 3a o6pa6oTKa Ha peflOBeTe, no/iyneHi/i ioto pe3y/iTaT ot i/i3n"b/i- 
HeHa 3aaBKa, komto HapwuaMe HeTeq (sqiDataReader) 

Te3M K/iacoBe MMaT v\ cbom pa3H0BMflH0CTM m AOirb/iHi/iTe/iHw MMn^eMeHTaunn, 
komto, c ue/i no-ro/iflMa acHOTa v\ /lecHcrra 3a ycBOABaHe Ha MHCJDopMauMflTa, 
me ocTaBMM 3a no-KbCHO. Cera me Ha6/ierHeM caMO Ha i/iMn/ieMeHTauwwTe, 
komto Kaca^T pa6oTa c MS SQL Server. Ha KapTMHKaTa e noi<a3aHO B3anM0- 
AewcTBueTO Ha cnoMeHaTMTe Tpn K/iaca etc cbpBtpa v\ noMe>Kfly mm: 



SqiDataReader 



♦ 



Sql Command 



* 



Sql Connection 



* 



SQL Server 7.0 / 
SQL Sever 2000 



KaKTO e BMflHO ot Hea, noc/ieflOBaTe/iHOCTra ot fleMCTBua 3a ki3iTb/iHeHkie Ha 
KOMaHAa KtM ctpBtpa ca: 

1. OTBapflHe Ha Bp"b3Ka (SqlConnection). 

2. M3n"b/iHeHkie Ha KOMaHfla / KOMaHflu (sqicommand). 

3. 06pa6oTKa Ha peflOBeTe, no/iyneHM KaTO pe3y/iTaT ot 3asiBKaTa npe3 

4eTeu (SqiDataReader). 

4. 3aTBapaHe Ha neTeua. 

5. 3aTBapaHe Ha Bp"b3KaTa (aKO HHMa p,a ce M3n"b/iH*iBaT noBene KOMaHAn). 

K/iacoBeTe b cBi>p3aHa cpeaa 

Ha KapTMHKaTa no-AO/iy ca noKa3aHM ocHOBHMTe K/iacoBe, npe3 komto ce 
MMn^eMeHTupa CB"bp3aH MOfle/i b ADO.NET: 
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SqlDataReader XmlReader 



1 t 

Sql Command 



SqlConnection 



t 



SQL Server 7.0 / 
SQL Sever 2000 



; } L Sql 

nection l 



ZL 



Sql Parameter 



KaKTO ce BM>Kfla, KOMaHflkue, ki3n"b/iHflBaHki kbm ctpBtpa, MoraT fla MMaT v\ 
napaMeTpn, a no/iynaBaHeTO Ha p,auuv\Te ot ctpBtpa Moxe p,a CTaBa KaKTO c 
o6nKHOBeH neTeu, TaKa v\ c XML neTeu, komto vv\ Bptiua b XML cpopMaT. 

K/iaci>T SqlConnection 

KaKTO 6e o6acHeHO no-paHO, npe3 i/iHcrai-mi/iki Ha SqlConnection ce ocbiue- 
CTBflBa Bp"b3KaTa Me>Kfly MS SQL Server v\ .NET npw/io>KeHi/iflTa. K/iacbT 
SqlConnection no3BO/iflBa OTBap^He m 3aTBapflHe Ha Bp"b3Ka v\ ce M3no/i3Ba 
npn cb3AaBaHe v\ ki3n"b/iHeHi/ie Ha KOMaHAH (sqicommand), npn pa6oTa c aAan- 
Tepn 3a flaHHM (sqiDataAdapter) m npw 3ano4BaHe Ha TpaH3aKunfl. 




M3K/iK)HMTe/iHO e Ba>KHO npM npnK/irOHBaHe Ha pa6oTa c 6a- 
3aTa ot flaHHM fla 3aTBopnTe Bpi>3KaTa kt»m Hen, 3a fla He ce 
pa3XMiflaBaT qeHHH pecypcn Ha cbpBi>pa. 3ary6aTa Ha pecyp- 
cm e cepno3eH npo6/ieM m Mowe fla flOBefle flo cpuB Ha npw- 
/io>KeHiieTO. 



ripn pa6oTa c Bp"b3Ka kbm 6a3aTa ot ashhh Bp"b3KaTa ce OTBapa v\ 3aTBapa 

V\I\V\ eKCn^MUMTHO, V\I\V\ MMn^MUMTHO. 

EKcn/iMMMTHO oTBapsme m 3aTBapnHe Ha Bpi>3Ka 

EKcn/iwui/iTHOTO OTBap^He Ha Bp"b3Ka CTaBa c hbho M3BMKBaHe Ha MeTOAa 

Open() Ha K/iaca SqlConnection. B T03M C/iynaki Ce Cb3AaBa Bp"b3Ka K"bM ctp- 

Btpa, v\nv\, aKO b connection pool MMa cbo6oahm Bp"b3KM, ce B3MMa ot ny/ia. 
EKcn/ikiukiTHOTO 3aTBapaHe Ha Bp"b3KaTa ce M3B"bpujBa c abho M3BMKBaHe Ha 
MeTOAa close o Ha o6eKTa Ha Bp"b3KaTa. ripn TOBa Bp"b3KaTa ce ocBo6o>KAaBa 
(m ctOTBeTHO ce Bptiua b ny/ia). 
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MMn/iMMMTHO OTBapqHe m 3aTBapsiHe Ha Bpi>3Ka 

MMn^MUMTHOTO OTBapyiHe m 3aTBapaHe Ha Bp"b3Ka CTaBa ckpmto 3a nporpa- 
MMCTa m e B"b3M0>KH0 caMO npw pa6oTa c DataAdapter - npn 3an"b/iBaHe Ha 
Dataset o6eKT aAanTeptT caM OTBapa Bp"b3KaTa v\ cnep, TOBa a 3aTBapa. no- 
to^ho, tom ocraBfl cbCTOAHneTO Ha Bp"b3KaTa TaKOBa, KaKBOTO e 6m/io - j.e., 
aKO My ce noAaAe OTBopeHa Bp"b3Ka tom me M3B/iene ashhm ot 6a3aTa v\ me 
ocTaBM Bp"b3KaTa OTBopeHa. Ha TOBa me ce cnpeM no-noApo6HO b onucaHneTO 
Ha HecB"bp3aHMfl MOAe/i. ripn kiMn/iwukiTHOTO OTBap^He v\ 3aTBap*iHe Ha Bp"b3KM 
Te othobo ce B3MMaT ot ny/ia v\ BptiuaT b Hero c/ieA npkiK/iionBaHe Ha pa6o- 
TaTa c tax. 

M3no/i3BaHe Ha Me to fl a DisposeQ 

MeTOAtT Dispose () ce M3BMKBa aBTOMaTM^HO 3a o6eKTa Ha Bp"b3KaTa aKO 
M3no^3BaMe KOHCTpyKunaTa using(con), KtAeTO con e o6eKT"bT ot K/iac 

SqlConnection , l/l3nO/13BaH 3a Bp"b3KaTa. B 6/10Ka using Bp"b3KaTa ce OTBapfl 

m ce M3no^3Ba. C/ieA npuBtpiuBaHe Ha ki3n"b/iHeHweT0 Ha onepaunnTe b 6/iOKa 

aBT0MaTM4H0 Ce M3BMKBa Dispose(). TOM BptlUa Bp"b3KaTa B ny/ia. T03M 

noAxoA e yao6eH, 3aiuoTO H^Ma onacHOCT p,a 3a6paBMM no HeBHMMaHne p,a 

3aTB0pMM Bp"b3KaTa. MeTOAtT Dispose () Ha SqlConnection B"bTpeWHO 
M3BMKBa MeTOAa Close (). 

Ci>6MTM$iTa Ha SqlConnection 

SqlConnection npeA-fiara ABe Cb6MTMfl - StateChange M InfoMessage. HeKa 

pa3r/ieAaMe 3a KaKBO cnywaT v\ KaK ce M3no/i3BaT. 

CT>6nTiieTO StateChange 

C"b6nTneT0 StateChange p,aBa MHCJDopMauMfl 3a TOBa KaKBO ce e c/iynki/io c 
Bp"b3KaTa KtM 6a3aTa OTAaHHki. To HacrbriBa KoraTO ce npoMeHM cbcroflHweTO 
Ha Bp"b3KaTa. 3a MOMeHTa e pea/iw3wpaHa (fcyHKuwoHa/iHOcr, koato npeAH3- 
BMKBa c"b6nTneT0 caMO b c/iynaw Ha OTBapaHe v\ 3aTBap*iHe Ha Bp"b3KaTa. 

C"b6MTMeT0 MMa apryMeHT OT Tkin StateChangeEventArgs, KOMTO CbA"bp>Ka 
MHCJDOpMaUMfl 3a npeAXOAHOTO M TeKyiUOTO CbCTOflHkie Ha Bp"b3KaTa, CbOTBeTHO 
B CBOMCTBaTa OriginalState M CurrentState. 

CT>6nTneTO InfoMessage 

C"b6nTneT0 InfoMessage p,aBa MHCJDopMauMfl 3a npeAynpe>KAeHkifl v\ Apyrn 
C"b06lueHMfl OT SQL Server. To kIMa apryMeHT SqllnfoMessageEventArg, B 

komto ce cbAtpwa HOMeptT Ha rpeujKaTa v\ TeKCTbT Ha c"bo6iueHneTO, KaKTO v\ 

AOITb/lHklTe/IHa MHCJDOpMaUMfl. CBOMCTBaTa Ha K/iaca SqllnfoMessageEventArg 

ca c/ieAHMTe: 

- Errors - npeACTaB/lflBa KO/ieKUklfl OT Tkin SqlErrorCollection, KOflTO 

ctAtpxa c"bo6iueHMfl 3a rpeujKM v\ npeAynpe>KAeHMfl. 

- Message - cbAtpwa irb/iHWfl TeKCT Ha c"bo6iueHneTO 3a rpeujKa. 
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- source - cwvbpwa MMeTO Ha o6eKTa, reHepwpa/i rpeujKaTa. 

StateChange - npimep 

C^eflBaiunflT npuMep ki/iK>crpnpa M3no/i3BaHeTO Ha c"b6nTneTO statechange: 



private const string CONNECTION_STRING = "Server=.;" + 
" Database=Pubs; Integrated Security=true" ; 

static void Main ( ) 

{ 

SqlConnection conn = new SqlConnection (CONNECTION_STRING) 

conn . StateChange += 

new StateChangeEventHandler (ConnStateChange) ; 

conn . Open ( ) ; 

conn . Close ( ) ; 
} 

private static void ConnStateChange (obj ect sender, 
StateChangeEventArgs e) 

{ 

Debug .WriteLine ( "SQL Server connection: " + 

e.OriginalState.ToString ( ) + " — > " + 

e . CurrentState . ToString ( ) ) ; 
} 



OniicaHMe Ha npHMepa 

npuMeptT OTBapa Bp"b3Ka kbm 6a3aTa ashhm m M3B"bpujBa a6oHaMeHT 3a Cb6n- 
TkieTO statechange Ha o6eKTa Ha Bp"b3KaTa. Ha c"b6nTneTO ce noflaBa 3a 

06pa60T4MK MeTOA"bT ConnStateChange (...) , KOMTO M3Be>KAa npeAXOAHOTO M 

TeKymoTO cbCTOAHkie Ha Bp"b3KaTa. Ha cneABamaTa KapTMHKa e noi<a3aH 
pe3y/iTarbT ot ki3n"b/iHeHkie Ha nporpaMaTa. PeAOBeTe, M3BeAeHM b cneACTBkie 
Ha Bt3HMKHa^OTO c"b6nTne, ca MapKupaHn: 



Debug 



' D emo - 1 - St at e Change . exe 1 : Loaded ' c : \ winnt \ as s emb ly \ gac \ sy st em . ent erprise:. 
' D emo - 1 - St at e Change . exe 1 : Loaded ' c : \ winnt \ as s emb ly \ gac \ sy st em . xml \ 1 . . 5 1 



ction: Closed —> Open 
SQL Server connection: Open --> Closed 



The program ' [1660] D emo - 1 - St at e Change . exe ' has exited with code (0x0). I 

2C 



J L 



InfoMessage - npuMep 

C^eABaiunflT npnMep noi<a3Ba KaK ce M3no/i3Ba cb6nTneTO InfoMessage: 



private const string CONNECTION_STRING = "Server=.; 
"Database=Pubs; Integrated Security=true" ; 
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static void Main ( ) 

{ 

SqlConnection conn = new SqlConnection (CONNECTION_STRING) ; 
conn . Inf oMessage += 

new Sqllnf oMessageEventHandler (Connlnf oMessage) ; 
conn . Open ( ) ; 
using (conn) 

{ 

SqlCommand cmd = new SqlCommand( 

"RAISERROR ( 'Test error message', 6, 1)", conn) ; 
cmd . ExecuteNonQuery ( ) ; 
} 
} 

private static void Connlnf oMessage (obj ect sender, 
Sqllnf oMessageEventArgs e) 

{ 

Debug .WriteLine ( "SQL Server message: " + 
e. Message + " ; Source: " + e. Source); 



} 



CneABamaTa KapTMHKa noi<a3Ba pe3y/iTaTa ot M3n"b/iHei-meT0 Ha ropHi/m 
npuMep. PefltT, M3BefleH BC/ieACTBkie Ha B"b3HkiKHa/i0T0 c"b6nTne, e ocBeTeH: 



Debug 



1 D emo - 1 - In f oMe s s age . e k e ' 
' D emo - 1 - In f oMe s s age . e k e ' 



Loaded ' c : Winnt\ as£SELbly\ gac\ system. enterpriseser 1 . 
Loaded ' c: \ winnt \ as sembly\gac\ system. nl\l. 0. SO 00. 



berver message 



Test error message 



J ql Client Data Provider 



The program 



■1 



[1704] Demo-10-Inf oMessage . exe ' has exited with code (0x0). 

I 



OnMcaHMe Ha npMMepa 

AHa/iori/mHO Ha npeAxoflHua npuMep, irbpBOHana/iHO ce cb3AaBa Bp"b3Ka kbm 
SQL Server. C/iefl TOBa ce M3B"bpujBa a6oHnpaHe 3a cb6nTneTO infoMessage 

Ha 06eKTa Ha Bp"b3KaTa K"bM MeTOAa-o6pa60THMK Connlnf oMessage (...) , KOMTO 
M3Be>KAa CbAtpwaHi/ieTO Ha no/iyneHOTO ot SQL Server Cbo6iueHne. Cnep, TOBa 
Bpt3KaTa KtM 6a3aTa ashhm ce OTBapa v\ ce M3n"b/iH*iBa T-SQL KOMaHAaTa: 



RAISERROR (' Test error message', 6, 1) 



Ta3M KOMaHAa npeAH3BMKBa B"b3HMKBaHe Ha rpewKa etc cbo6iueHne "Test 
error message", C Ba>KHOCT 6 M MHCJDOpMaUMfl 3a CbCTOflHMeTO 1. rpewKaTa ce 
no/iynaBa ot ADO.NET Data Provider nocpeACTBOM Cb6kiTkieTO infoMessage. 
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K/iacbT SqICommand 

Hpe3 MHCTaHunn Ha sqicommand ce M3n"b^HABa o6p"biueHne kbm SQL 3a*iBKa 
v\nv\ ctxpaHeHa npoueAypa Ha ctpBtpa. EcTecTBeHO, TOBa CTaBa cnep, KaTO 
6"bAe ocbiuecTBeHO CB"bp3BaHeTO c 6a3aTa ot ashhm npe3 MeTOAa open() Ha 

MHCTaHUMflTa Ha SqlConnection. 

no-Ba>KHM CBOMCTBa Ha SqICommand 

Cbomctbo connection hm no3BO/i*iBa p,a 3aAaAeM (m/im no/iynMM CTOMHOcrra 
Ha Bene 3aAaAeHa) Bp"b3Ka, npe3 koato me ce M3n"b/iH*iBa KOMaHAaTa. MaKap, 
ne e no3BO/ieHO p,a MMa nc-Bene ot eAHa Bp"b3Ka kbm 6a3aTa ot ashhm ot eAHO 
npn^oxeHne, TOBa He ce npenoptuBa. 06mkhob6ho bcmukm KOMaHAM ce 
M3n"b^HABaT npe3 eAHa v\ cbiua Bp"b3Ka. M3K/iioneHMe npaBAT ctpBtpHMTe 
npn^o>KeHMfl, komto no npuHunn ca npeAHa3HaneHM p,a o6cny>KBaT eAHOBpe- 
MeHHO mhoto noTpe6kiTe^n, HanpuMep ye6 yc/iyrMTe. 3a tax MMa o6mkhob6ho 
no eAHa Bp"b3Ka 3a BceKM o6cny>KBaH b AaAeH MOMeHT noTpe6MTe/i. 

Cbomctbo commandType (Tun KOMaHfla) e M36ponMO m Moxe p,a npneMa KaTO 
ctomhoct c^eAHMTe Tpn TMna KOMaHAM: 

CommandType . StoredProcedure 

CommandType . TableDirect 

CommandType . Text 

Ot MMeHaTa mm ce AOceiuaMe, ne Te yKa3BaT cbOTBeTHO p,anv\ KOMaHAaTa me 
6"bAe 3a M3n"b/iHeHwe Ha ctxpaHeHa npoueAypa (Tun StoredProcedure), 3a 
AnpeKTHa pa6oTa c Ta6/iMua (Tun TableDirect) v\nv\ e craHAapTeH SQL TeKCT 
(Tun Text). rioc/ieAHMflT Tun e Haw-^ecTO M3no/i3BaHi/iflT, KaTO tom Moxe p,a 
3aMecTM npeAxoAHMTe ABa. Hpe3 Hero MoraT p,a ce M3BMKBaT v\ cbxpaHeHM 
npoueAypn m P.a ce pa6oTM c eAHa v\nv\ noBene Ta6/iMUM. 

Cbomctboto commandText cwrbpwa MMe Ha ctxpaHeHa npoueAypa, MMe Ha 
Ta6/iwua v\nv\ TeKCTa Ha SQL 3a*iBKa b 3aBMCMMOCT ot cnoMeHaTMTe TunoBe 

KOMaHAM. 

Cbomctboto Parameters (napaMeTpn) cbAtpwa KO^eKunfl ot napaMeTpn kbm 
SQL 3aaBKa. 3aAaBaHeTO Ha napaMeTpn Ha 3aaBKMTe e mhoto Ba>KHa cpyHKun- 
OHa/iHOcr Ha MOAepHMTe 6n6^noTeKM 3a AOCTbn ao pe/iauMOHHM 6a3M ot ash- 
hm. KaTO TaKaBa 6ki6/inoTei<a, SQL Server Data Provider hm npeAOcraBfl Ta3M 
B"b3MO>KHOCT. riapaMeTpMTe me AncKVTkipaMe o6ujmpho Ma/iKO no-HaTaTbK. 
Cera me pa3r/ieAaMe MeTOAMTe, komto npeA-nara K/iacbT sqicommand. 

no-Ba>KHM Me to an Ha SqICommand 

MeTOAtT Executescaiar ( ) Ha KOMaHAaTa Bptma eAMHM4Ha ctomhoct (ntpBa- 
Ta KO/iOHa ot ntpBMfl peA ot pe3y/iTaTa). To3m MeTOA ce no/i3Ba caMO b c/iyna- 
MTe, KoraTO MCKaMe p,a no/iynMM eAMHMUHa ctomhoct, BtpHaTa npM v\3Wbi\ue- 
HMe Ha SQL 3a*iBKa v\nv\ ctxpaHeHa npoueAypa. BtpHaTaTa ctomhoct e ot TMn 
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system. object m Tpa6Ba fla ce KOHBepTupa KtM cbOTBeTHi/ia o^aKBaH Tun. 
MoxeM p,a M3no/i3BaMe MeTOfla HanpuMep 3a M3BMKBaHe Ha cbxpaHeina npoue- 
Aypa, koato flo6aBfl hob 3annc b AafleHa Ta6/ikiua v\ Bptiua HeroBna ntpBwueH 
k/ikdh, reHepupaH ot cbpBtpa. 

3a i/i3n"b/iHeHwe Ha SQL 3aaBKa v\ n3B/iwnaHe Ha cbBKynHOCT ot uaHHi/i, ce 

M3nO/13Ba MeTOAtT ExecuteReader ( ) Ha SqlCommand. TOM Bptiua 06eKT OT 

K/iaca sqiDataReader, komto npeflocTaBfl Kypcop 3a HaBuraunfl no BtpHaTna 
pe3y/iTaT ot M3nt/iHeHaTa KOMaHfla. ExecuteReader ( ) ce no/i3Ba b cnynawTe, 
KoraTO MCKaMe p,a nonynwM CbBKynHOCT ot peflOBe v\ ko/iohm c ashhh, Hanpn- 

Mep npM SELECT 3aflBKM. 

Hpe3 He3aA"b^>KMTe^HMfl napaMeTtp commandBehavior ce 3aAaBaT HacTpoMKM 
Ha MeTOAa, ot komto ce onpeAe/ia p,anv\ p,a ce 3aTBopn Bp"b3KaTa KtM 6a3aTa 

OT ASHHH C/ieA 3aTBapflHe Ha DataReader 06eKTa (closeConnection), p,ai\V\ 

Aa ce BtpHe caMO eAMH peA (singieRow) v\nv\ caMO eAHHMUHa ctomhoct 
(singieResuit) m AP- no noApa36wpaHe Bp"b3KaTa KtM 6a3aTa OTAaHHM He ce 
3aTBapa, a pe3y/iTaTbT ot 3a*iBKaTa ce cbCTOM ot MHO>KecTBO peAOBe i/i 

KO/IOHM. C"blueCTByBaT M Oiue HflKO/IKO HaCTpOMKM (Keylnfo, SchemaOnly H 
SequentialAccess), KOMTO Ce nO/13BaT nO-pflAKO. 

MeTOAtT ExecuteNonQuery ( ) ce M3no/i3Ba npi/i M3nt/iHeHMe Ha DML 3aaBKM 3a 
npoMAHa Ha Ta6/ikiua (insert, update, delete). Tom Bptiua 6poa Ha 3acei~Ha- 
TMTe ot 3aaBKaTa 3anncn. Twnvr Ha pe3y/iTaTa e ue/ionwcneH (int). 

MeTOAtT ExecuteXmlReader ( ) ce nOAA"bp>Ka CaMO B SqlClient M 06xBaiua 

B"b3M0>KH0CT KOATO ce nouA^pwa ot MS SQL Server - Aa ce Bptiua pe3y/iTaTbT 

B XML CJDOpMaT, KaTO 06eKT OT K/iaca XmlReader. 

K/iaci>T SqiDataReader 

Hpe3 MHCTaHunn Ha SqiDataReader ce oobiuecTBABa o6pa6oTKaTa Ha nonyne- 
HMTe 3anncn c/ieu M3nt/iHeHMe Ha KOMaHAa (sqicommand). Te ca AOCTbrmw 
noA c|3opMaTa Ha Kypcop, komto Mowe Aa ce nper/ie>KAa b nocoKa caMO HanpeA 
(forward-only) v\ Aa ce no/i3Ba caMO 3a neTeHe (read-only). Hpe3 to3m K/iac 
He MoraT Aa ce npaBAT npoMeHM no p,auuv\je, hmto tom Mowe Aa ce o6xo>KAa, 
cop™ pa HT.H. 

Ue/iTa Ha My SqiDataReader e Aa ce nonynw pe3y/iTaT ot select 3a*iBKa v\nv\ 
ctxpaHeHa npoueAypa (Aa He 3a6paB*iMe, ne v\ ctxpaHeHMTe npoueAypn 
MoraT Aa BptiuaT pe3y/iTaT) v\ p,a ce o6pa6oT*iT AaHHMTe, komto ca BtpHa™, 
6e3 Aa ce npoMeHAT. 3a npoMAHa Ha AaHHMTe b 6a3aTa AaHHM ce no/i3BaT 

KOMaHAM (SqlCommand). 

no-Ba>KHM Me to am v\ CBOMCTBa Ha SqiDataReader 

Cbomctbo item (MHAeKcaTop b C#) M3B/ii/ma, CTOMHOCTTa Ha KO/iOHa no 3aAa- 
AeHO MMe v\nv\ MHAeKC. TuntT Ha BtpHaTaTa ctomhoct 3aBncn ot Tuna Ha 
M3B/ikmaHaTa KO/iOHa. 
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MeTOfltT Read() npnABM>KBa Kypcopa Hanpefl v\ Bptiua false aKO H^Ma cnep,- 
Baiu 3annc. 

MeTOfltT close o 3aTBapa Kypcopa. KoraTO npi/iK/uonkiM pa6oTa c MHCTaHun- 
sna Ha sqiDataReader, 3afl"b/i>Ki/iTe/iHO Tpa6Ba fla 3aTBopnM Kypcopa. B npo- 
TMBeH cnynaw pucKyBaMe fla npeflM3BMKaMe 3ary6a Ha pecypcu. 

CBi>p3aH MOfle/i - npiiMep 

C^eflBaiflMflT npuMep fleMOHcrpi/ipa ocbmecTBHBaHe Ha SQL 3a*iBKa kbm MS 
SQL Server v\ n3B/iwnaHe Ha flaHHM ot Hero npn CB"bp3aH MO,qe/i Ha pa6oTa: 



using System; 

using System. Data; 

using System. Data . SqlClient; 

class TestSqlCommand 

{ 

private const string CONNECTION_STRING = "Server=.; " + 

"Database=pubs; Integrated Security=true" ; 
private const string COMMAND_SELECT_AUTHORS = 

"SELECT au_fname, au_lname, phone FROM authors"; 

static void Main ( ) 

{ 

SqlConnection con = new SqlConnection (CONNECTION_STRING) 

con . Open ( ) ; 

try 

{ 

SqlCommand command = 

new SqlCommand (COMMAND_SELECT_AUTHORS, con); 
SqiDataReader reader = command. ExecuteReader () ; 

using (reader) 

{ 

while ( reader . Read () ) 

{ 

string firstName = (String) reader [ "au_fname" ] ; 
string lastName = (String) reader [ "au_lname" ] ; 
string phone = (String) reader [ "phone" ] ; 
Console. WriteLine ("{ 0} {1} - {2}", 
firstName, lastName, phone); 
} 
} 
} 
finally 

{ 

con . Close ( ) ; 

} 
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ripn HeroBOTO M3n"b/iHei-me ce no/iynaBa cnep,Hv\5\T pe3y/iTaT: 



c\ I:\Hristo Radkov\Lecture-13-ADO.NET-v0.30\Demo- 11 -Command 



Johnson Uhite - 408 496-7223 

Marjorie Green - 415 986-7020 

Cheryl Carson - 415 548-7723 

Michael O'Leary - 408 286-2428 

Dean Straight - 415 834-2919 

Meander Smith - 913 843-0462 

Abraham Bennet - 415 658-9932 

Ann Dull - 415 836-7128 

Burt Gringlesby - 707 938-6445 

Charlene Locks ley - 415 585-4620 

Morningstar Greene - 615 297-2723 

Reginald Blotchet-Halls - 503 745-6402 

Akiko Yokomoto - 415 935-4228 

Innes del Castillo - 615 996-8275 

Michel DeFrance - 219 547-9982 

Dirk Stringer - 415 843-2991 

Stearns MacFeather - 415 354-7128 

Liuia Karsen - 415 534-9219 

Syluia Panteley - 301 946-8853 

Sheryl Hunter - 415 836-7128 

Heather McBadden - 707 448-4982 

finne Binger - 801 826-0752 

Albert Binger - 801 826-0752 



-|D|x| 



OnucaHiie Ha npiiMepa 

B Hana/iOTO kbm nporpaMaTa ce BK/iK>nBaT npocTpaHCTBaTa ot MMeHa 3a 

pa60Ta C"bC CB"bp3aH MOfle/1 - System. Data M System. Data. SqlClient. B 

MeTOfla Main() ce flecJDMHupa v\ OTBapa Bp"b3Ka kbm cbpBtpa nocpeflCTBOM 
sqiconnection o6eKT c MMe con. l/l3no/i3Ba ce 6a3aTa flaHHM "pubs", koato ce 
flocTaBfl ioto fleMOHCTpaunoHeH npuMep 3aeflH0 c MS SQL Server. 

C/iefl TOBa ce cb3,qaBa MHCTaHuna Ha sqicommand c SQL 3a*iBKa 3a w3B/innaHe 
Ha flaHHM ot Ta6/ikiuaTa authors npe3 Bp"b3KaTa con. Cnep, ki3iTb/iHeHkie Ha 

KOMaHflaTa nocpeflCTBOM command . ExecuteReader ( ) ce Bptlfla 06eKTa reader 
OT TMn SqlDataReader. 

Ot T03M MOMeHT HaTaTtK Bene pa6oTMM c o6eKTa reader, komto cbfltpwa 
Kypcop 3a o6xo>KflaHe Ha pe3y/iTaTa ot 3asiBKaTa. 06xo>KflaMe reader pefl no 
pefl flOKaTO CTurHeM flo nocneflHi/m. 3a BceKM pefl OTnenaTBaMe Ha K0H30/iaTa 
flaHHMTe Ha aBTopnTe b yflo6eH 3a pa3r/ie>KflaHe bma. Te ce ki3B/ii/maT ot TpnTe 

K0/10HM C MMeHa CbOTBeTHO au_fname, au_lname M phone. 

HaKpaa 3afl"b^>KMTe^H0 3aTBap*iMe Bp"b3KaTa bbb finally 6/iOKa npe3 
con.ciose() (no T04H0, npenoptuBaMe Ha MS SQL Server fla n 3aTBopn v\nv\ 
fla n c/io>km b CBOfl connection pool, b 3aBMCMM0CT ot TOBa KaK e HacrpoeHa 
Bp"b3KaTa KtM ctpBtpa). 
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Cb3flaBaHe Ha SqICommand 

Ct3AaBaHeTO Ha sqicommand o6eKT MO>Ke Aa ce M3B"bpujn no Tpn HanwHa: 

- nporpaMHO, KaKTO 6e HanpaBeHO b npuMepa no-rope; 

- no BpeMe Ha AH3awH ot Server Explorer bbb VS.NET; 

- no BpeMe Ha AH3ai/iH ot Toolbox bbb VS.NET. 

Cb3flaEtaHe Ha SqICommand npe3 Server Explorer 

Mhoto no/ie3eH MHcrpyMeHT 3a pa6oTa etc ctpBtpn 3a 6a3M ot AaHHM hm 
npeAOCTaBfl pa6oTHaTa cpeAa Ha VS.NET. Tom ce Hapkma Server Explorer 
(b>k. KapTMHKaTa no-AO/iy) v\ ce M3BMKBa ot MeHK> View Ha VS.NET v\nv\ npe3 
K^aBMUJHa KOM6nHaunfl [Ctrl + Alt + S]. 

Ot Server Explorer MoraT Aa ce pa3r/ie>KAaT v\ Aopn peAaKTupaT BCflKaKBM 
o6eKTM ot MS SQL Server (Ta6/iwuki, M3MeAM, CbxpaHeHM npoueAypn h AP-)- 

Hpe3 o6nKHOBeHO B/ianeHe v\ nycKaHe Ha ctxpaHeHa npoueAypa b cbiuecTBy- 
Baiua cpopMa v\nv\ Apyr KOHTeMHep 3a KOMnoHeHTM, cpeAaTa 3a pa3pa6oTKa 
VS.NET c"b3AaBa 3a Hac eAMH o6eKT ot Tun sqiconnection 3a Bp"b3Ka kbm 
6a3aTa ot AaHHM v\ ep,v\u o6eKT 3a KOMaHAa ot Tkin sqicommand: 




B- 9 SQL Servers 
B~ ^NAKOV 
H- 6x master 
&■■ ^ Northwind 
B 
- 



^ 



En£ Database Diagrams 

pi Tables 

lj- 11 Categories 

El- M CustomerCustomerDemo 

B- lH CustomerDemographics 

B- 11 Customers 



\ 



^j sqlConnectionl jjj jj - ^ sqlCommandl 



no-K"bCHO MO>KeM Aa M3no^3BaMe Te3M o6eKTM 3a Aa M3BMKBaMe ctxpaHeHaTa 
npoueAypa. 



Cb3AaeaHe Ha SqICommand npe3 Toolbox 

flpyr zieceH HanwH Aa cb3AaAeM no BpeMe Ha AH3afiH sqicommand o6eKT e 
npe3 na/ikiTpaTa Toolbox Ha VS.NET (Ha AO/iHaTa KapTMHKa). ToBa CTaBa 
othobo npe3 B/ianeHe v\ nycKaHe - B/iani/iM KOMnoHeHTa sqicommand Btpxy 
ctiuecTByBaiua cpopMa v\nv\ Apyr KOHTeMHep 3a KOMnoHeHTu: 
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My User Controls 



Data 



^ Pointer 
US DataSet 
ft^ OleDbDataAdapter 
&? OleDbConnection 
fy OleDbCommand 
% SqlDataAdapter 
%%/ SqlConnection 



\ 



*i$ SqlCommand 



^sqlCommandl 



& 



Ti>m KaTO sqicommand e KOMnoHeHT m c/ieflOBaTe/iHO e Hacnefl- 

HMK Ha System. ComponentModel . Component, TOM MOHCe fla ce no- 
CTaBfl CaMO B T. Hap. "KOHTeMHepM 3a KOMnOHeHTM", KaKBMTO 

HanpMMep ca Windows <j»opMHTe v\ ye6 cpopMirre. 



no-K"bCHO 3a HacTpowKa Ha KOMaHAaTa ce M3no/i3Ba peAaKToptT 3a cbom- 
CTBaTa Ha KOMnoHeHTMTe Properties (Ha AO/iHaTa KapTMHKa) v\ BrpaAeHMAT 
peAaKTop 3a KOMaHAM Query Builder Ha VS.NET, komto ce noaBflBa KoraTO ce 

HaTMCHe 6yT0H"bT ^J 3a cbomctboto commantText Ha KOMaHAaTa. 



(Properties 




2J 


sqlCommandl System. Data 


SqlClient, SqlCommand 


A 


IE 


2 + 


m 


m 




El Behavior 


E Connection 


sqlConnection 1 




UpdatedRowSource 


Both 




B Configurations 


E (DynamicProperties) ^w 


B Data ^^ 


■ CornnnandText 


B SELECT Categories. 41 FROM Categories 


... 


ConnnnandType 


Text 




Parameters 


(Collection) 




B Design 


(Name) 


sqlCommandl 




Modifiers 


Private 




B Misc 


CommandTimeout 


ID 30 






CommandTeKt 

Command text to execute. 
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Query Builder 



| B Categories 


_-| 




</ 


* (All Columns) 








CategwylD 








CategoryName 








Description 








Picture 





J 



5 

J 



Column 



Alias | Table | Output | Sort Type |5ort Order | Criteria 



Categories 



<JJ 



SELECT Categories,* 
FROM Categories 






W Regenerate parameters collection for this command. 



OK 



J 



Cancel 



napaMeTpiiHHii SQL 3 a jib km 



napaMeTpnTe ca 6e3u,eHHO cpeflCTBO npn pa6oTa etc SQL 3aaBKM. Hpe3 tax ce 
pewaBaT hako/iko cepno3HM npo6/ieMa, CB"bp3aHM etc ckirypHOcrra Ha npw/io- 
>KeHneTO m KOHBepTupaHeTO Ha fla™, nwcna c n/iaBama 3aneTaa v\ flpyrw 
Ti/inoBe flaHHM. 

riapaMeTpnTe npeflcraB/iHBaT npoMeH/iMBM, komto ce noAaBaT KtM ctpBtpa 
ki/ii/i ce BptiuaT ot Hero. Te MoraT fla ce pa3r/ie>KflaT v\ o6pa6oTBaT OTfle/iHO, 
He3aBMCMMO ot 3ayiBKaTa. ripn M3no^3BaHeTO Ha napaMeTpwuHki 3aaBKM ntpBO 
ce M3npaiua TeKCTbT Ha 3aaBKaTa, a cnefl TOBa 3a BceKM ot BxoflHkiTe v\ 
napaMeTpn ce 3a,qaBa ctomhoct. Cnep, i/i3n"b/iHeHweTO v\ ot Hea MoraT fla ce 
M3B/ikmaT CTOMHOCTMTe Ha M3xoflHMTe m napaMeTpw. 

Ako He ce M3no/i3BaT napaMeTpn, bcmukm noflafleHM b 3aaBKMTe flaHHM, 
Tpa6Ba fla ca b TeKCTOB cpopMaT, 3aiuoTO e3MKtT SQL e TeKCTOBO 6a3npaH. Ako 
ce i/i3no/i3BaT napaMeTpi/mHw 3aaBKM, o6ane, npn 3aflaBaHe Ha ctomhoct Ha 
napaMeTbp ce yKa3Ba v\ HeroBMAT Tun. TaKa He ce Ha/iara flaHHMTe fla ce 
npeo6pa3yBaT flo TeKCTOB cpopMaT, KoeTO MO>xe fla Cb3flafle mhoto npo6/ieMM. 

Heo6xoflMMOCT ot napaMeTpiiHHii 3aaBKii 

Mhoto ca npn4MHMTe 3a i/i3no/i3BaHeTO Ha napaMeTpwuHM 3aaBKM. HeKa pa3- 
MeflaMe no-Ba>KHMTe ot tax. 
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He3aBMCHMOCT ot 4>opMaTa Ha aaHHMTe 

SQL3aaBKMTe ca v\3u,nno cbcraBeHi/i ot TeKCT, HanpuMep: 



SELECT * FROM Users WHERE RegistrationDate= ' 1/7/2004 ' 



KoraTO ctpBtptT napcBa to3m TeKCT, flaTkiTe v\ fleceTMUHMTe 3aneTan b Hero 
Tpa6Ba fla cbOTBeTCTBaT Ha HeroBi/ue perwoHa/iHki HacTpoMKM. B npoTMBeH 
c/iynaw no/iynaBaMe c"bo6iueHne ot BMfla "Syntax error converting datetime 
from character string" v\nv\ npocTO HeKopeKTHa flaTa. 

3a fla ce norpn>KMM TOBa fla He ce no/iynaBa, MO>xeM fla M3no/i3BaMe 
napaMeTpn. flpyrnflT BapnaHT e fla ce nocTapaeM fla noflaBaMe flaTMTe v\ 
ni/icnaTa c n/iamama 3aneTaa b "/iK)6nMMfl Ha cbpBtpa" c|DopMaT, komto o6ane 
MO>xe fla ce npoMeHM no bcako BpeMe 6e3 Haiue 3HaHne v\ ToraBa me Tpa6Ba 
fla npeHani/iweM bcmukm 3aaBKM v\nv\ je npocTO H^Ma fla pa6oTHT KopeKTHO. 

M3no/i3BaHeTO Ha napaMeTpn hm flaBa cnoKOMCTBueTO, ne ctpBtptT me o6pa- 
6otm flaHHMTe b tax npaBki/iHO m aKO ce Ha^o>KM me vv\ KOHBepTupa ao cbB- 
MecTMM c HeroBMTe perwoHa/iHki HacTpoMKM c|DopMaT. 

TopHaTa 3aaBKa MO>KeM fla HanpaBMM napaMeTpwuHa no cneflHkifl HanwH: 



SELECT * FROM Users WHERE RegistrationDate = @RegDate 



B cnyna*i 3aflaBaMe napaMeTbp Ha 3aaBKaTa c MMe @RegDate, komto MO>xe fla 
npneMa pa3/ii/mHM ctomhoctm, BK/iK>HMTe/iHO o6eKTM ot .NET Tuna DateTime, 
npn KoeTO OTnaflaT npo6/ieMHTe c c|DopMaTa Ha flaTMTe, 3aiuoTO ta He ce 
noflaBa KaTO TeKCT 

no-ro/iJiMa cwrypHOCT 

flpyra Ba>KHa no/i3a ot napaMeTpnTe e no-flo6paTa 3amnTa ot aTaKM ot Tun 
SQL injection, ripn Ta3M aTaKa ce ki3no/i3Ba CTaHflapTHaTa c|DyHKUMfl 3a 
KOHKaTeHnpaHe Ha HM30Be. TbM KaTO TeKCTbT Ha SQL KOMaHflMTe ce na3M b 
CMMBO^eH hm3, b Hero (m/im HflKtfle b Hero) cnoKOMHO MoraT fla ce flo6aB*iT 
flont^HMTe^HM MHCTpyKUMM ki>m cbpBtpa 3a M3n"b^HeHne Ha c"b3flafleHa ot 
xaKepa flont/iHi/iTe/iHa 3aaBKa. 

3a w/iKDcrpaukifl Ha SQL injection aTaKaTa me M3no/i3BaMe cj\ep,uv\s\ koa: 



string username = "nakov"; 

string password = "! secret"; 

string query = "SELECT COUNT (* ) FROM Users WHERE UserName 

username + " ' and Password = ' " + password 
SqlCommand cmd = new Sql Command (query, mDbCon) ; 
int rowCount = (int) cmd. ExecuteScalar ( ) ; 
bool authenticated = (rowCount != ) ; 



ii i ii , 



npuMeptT MMa 3a ue/i fla npoBepn Ba/ikiflHOcrra Ha flBOMKa noTpe6kiTe/iCKO 
MMe m napo/ia, KaTO vv\ Tbpcw b Ta6/iwuaTa users. Ha nptB nor/iefl bcmuko 
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i/i3r/ie>Kfla npaBM/iHO, ho TOBa cbBceM He e TaKa. B npuMepa ce cr/io6siBa 
AMHaMM^HO SQL 3aaBKa, koato e ya3BMMa Ha SQL injection aTaKa. 

Ako b ropHMfl npuMep 3a napo/ia ce noflafle cneRHwnj hm3: 



or ' '=' 



aBTeHTMKaunflTa me 6"bfle ycneujHa, He3aBMCMMO ot TOBa KaKBM noTpe6MTe/iM 
MMa perncTpupaHM, 3aiuoTO 3aaBKaTa, koato me ce no/iynw: 



SELECT COUNT (*) FROM Users 

WHERE UserName = 'nakov' and Password = ' ' or ' '=' ' 



me Bptiua bcmukm peflOBe ot Ta6/iMu.aTa users. 

npo6^eM"bT e Aopn no-cepno3eH. noMMC/ieTe caMO KaKBO me CTaHe aKO 3a 
napo/ia 6"bfle noflafleH HM3"bT: 



DROP TABLE Users; SELECT 



3a M36arBaHe Ha TaKi/ma cuTyaunn Ha noMOiu MABaT napaMeTpwuHMTe 339\bkv\. 




HMKora He cr/io6nBaiiTe flMHaMMHHO SQL 3anBKH, aKO He CTe 
cnrypHM, ne ynacTBaiuiMTe b tux napaMeTpn cbfliapwaT eflMH- 
CTBeHO m caMO 6e3onacHM 3a e3MKa SQL cmmbojih. BMHarM 
npeflnoHMTaMTe napaMeipuHHH 3anBKM bmccto tax. 



noAo6peHO 6i>p30AeJicTBMe 

ripn M3no/i3BaHeTO Ha napaMeTpn^HM 3aaBKM 6tp30AeMCTBneTO MO>Ke p,a ce 
noAo6pn, 3aiuoTO 3aaBKMTe ce M3npamaT Ha ctpBtpa eAHOKpaTHO, a He npn 
bcako M3n"b^HeHne. ripn M3npaiuaHe Ha napaMeTpwuHa 3aaBKa, ctpBtptT 
ntpBO n aHa/iM3wpa v\ noAroTBa n/iaH 3a HewHOTO M3n"b/iHeHMe (execution 
plan). Cnep, TOBa, npn M3BMKBaHeTO m, ctpBtptT caMO npneMa napaMeTpnTe, 
komto ca Heo6xoAMMM, m M3n"b^HABa Bene noAroTBeHMfl n/iaH. 

ripn M3BMKBaHe Ha hako/iko eAHaKBM 3aaBKM, komto ce pa3/iMnaBaT caMO no 
noAaAeHMTe mm napaMeTpM, TexHMAT SQL TeKCT ce napcBa caMO BeAH"b>K m 
TaKa ce cnecraBa pa6oTaTa Ha ctpBtpa, CBtp3aHa c M3roTBAHeTO Ha n/iaH 3a 
M3n"b/iHeHMe. 

K/iaci>T SqIParameter 

B .NET Framework pa6oTa c napaMeTpM npM M3n"b/iHeHMe Ha SQL KOMaHAM 
KtM MS SQL Server ce M3B"bpujBa ot K/iaca SqIParameter. BcaKa KOMaHAa 

SqlCommand CbA"bp>Ka KO/ieKU.MflTa Parameters OT SqIParameter 06eKTM, B 

koato ce cbAtpwaT BCM^KMTe m napaMeTpM. SQL 3aaBKMTe m ctxpaHeHMTe 
npoueAypM MoraT Aa MMaT bxoahm m m3xoahm napaMeTpM. 

no Ba>KHMTe CBOMCTBa Ha K/iaca SqIParameter ca : 
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- ParameterName - M Me Ha napaMerbpa 

- DbType - Tkin (NVarChar, Timestamp, ...) 

- size - pa3Mep Ha Tuna (aKO MMa, HanpuMep aKO Tuna e NVarChar, 
ro/ieMi/maTa MO>Ke p,a e 20 ci/iMBO/ia). 

- Direction - nocoKa Ha noflaBaHe Ha napaMerbpa (BxofleH, M3xofleH, 
ABynoco^eH v\nv\ pe3y/iTaT ot ctxpaHeHa npoueAypa). 

napaMeTpMHHM 3aflBKM - npNMep 

C^eflBaiunflT npuMep fleMOHcrpi/ipa ocbmecTBABaHe Ha SQL 3aaBKa c napa- 
MeTpn ki>m MS SQL Server. 3a KpaTKOCT koavt, komto He e cbiuecTBeH 3a 
npuMepa, e 3aMeHeH c MHororonkie. 



using System; 

using System. Data; 

using System. Data . SqlClient; 

class SqlParametersTest 

{ 

private const string CONNECTION_STRING = "Server=.;" 
" Database=Northwind; Integrated Security=true" ; 

private SqlConnection mDbCon; 

private void ConnectToDB ( ) 

mDbCon = ... 

private void DisconnectFromDB ( ) 



private decimal InsertShipper ( string aName, string aPhone) 

SqlCommand cmdlnsertShipper = new SqlCommand( 
"INSERT INTO Shippers ( CompanyName, Phone) " + 
"VALUES (@Name, @Phone)", mDbCon); 

SqlParameter paramName = 

new SqlParameter ( "@Name", SqlDbType . NVarChar ) ; 
paramName .Value = aName; 
cmdlnsertShipper . Parameters .Add (paramName) ; 

SqlParameter paramPhone = 

new SqlParameter ( "@Phone", SqlDbType . NVarChar ) ; 
paramPhone .Value = aPhone; 
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} 



cmdlnsertShipper . Parameters .Add (paramPhone) ; 

cmdlnsertShipper . ExecuteNonQuery ( ) ; 

SqlCommand cmdSelectldentity = 

new SqlCommand ("SELECT @@Identity", mDbCon) ; 

decimal insertedRecordld = 

(decimal) cmdSelectldentity . ExecuteScalar ( ) ; 
return insertedRecordld; 



} 



static void Main ( ) 

{ 

SqlParametersTest test = new SqlParametersTest i 
try 

{ 

test . ConnectToDB ( ) ; 



// Insert new shipper in the "Shippers" table 
decimal newShipperld = 

test. InsertShipper ("TecT", "123-456-789") ; 
Console .WriteLine ( "Inserted new shipper. " + 

"ShipperlD = {0}", newShipperld); 

} 
finally 

{ 

test . DisconnectFromDB ( ) ; 

} 



} 



OnMcaHMe Ha npMMepa 

B npMMepa e flecpMHMpaH K/iac SqlParametersTest C MeTOfl Main ( ) , KOMTO 

npn M3BMKBaHe cb3flaBa MHCTaHuna Ha K/iaca v\ M3BMKBa MeTOAa 3a CB"bp3BaHe 
c 6a3aTa ot flaHHM. 3a6e/ie>KeTe, ne npn OTBapaHe Ha Bp"b3KaTa BeflHara ce 

nOCTaBfl try-finally 6/lOK, KaTO B"bB finally naCTTa ce 3aTBapfl Bp"b3KaTa. 

ToBa Tpa6Ba p,a ce npneMa ot cbBpeMeHHkue nporpaMMCTM KaTO 3aA"b/i>KM- 
jenna (a He npocro npenoptni/iTe/iHa) npaKTMKa. 

Cera fla ce BtpHeM Ha npuMepa. Cnep, KaTO e ocbiuecTBeHa Bp"b3Ka kbm 
6a3aTa ashhh, ce ki3n"b/iH*iBa 3aaBKa 3a flo6aBAHe Ha hob npeB03Ban b 
Ta6/ll/iua Shippers. TOBa CTaBa B MeTOfla InsertShipper ( ) , Ha komto ce 
noAaBaT AaHHMTe 3a hobma npeB03Ban. IHe pa3r/ieAaMe no-o6cTOMHO to3m 
MeTOA, TtM KaTO b Hero ce i/i3n"b/iH*iBa SQL 3aaBKa c napaMeTpn. 

ritpBO ce AecpMHupa KOMaHAaTa 3a Ao6aB*iHe Ha 3annc b Ta6/ii/iua shippers. 

Tfl CbA"bp>Ka C^eAHaTa 3a*lBKa: "INSERT INTO Shippers (CompanyName, 
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Phone) VALUES (@Name, @Phone)". 3a6e/ie>KeTe, <Ae BMeCTO CTOMHOCTM B 

nacrra values ca flafleHM MfleHTnc|DMKaTopM, npefliuecTBaHM ot 3HaKa '@'. To3m 
3HaK yKa3Ba Ha MS SQL Server, ne c/ieABa MMe Ha napaMeTbp, a He ctomhoct. 

Cnep, KaTO Bene CMe Cb3p,ai\v\ KOMaHflaTa, ho npeflu fla a i/i3n"b/iHMM, C"b3fla- 
BaMe ABaTa napaMerbpa @Name v\ @Phone KaTO mm yi<a3BaMe v\we v\ Tkin (3a 
c/iynaa TOBa e AOcraTbnHo), 3aAaBaMe mm ctomhoct m crapTwpaMe i/i3n"b/iHeHM- 

eTO Ha 3aflBKaTa 4pe3 cmdlnsertShipper . ExecuteNonQuery ( ) . 

TaKa pe3y/iTaTbT ot 3aaBKaTa e cbmmrr, KaTO ot 3a*iBKaTa "insert into 

Shippers (CompanyName, Phone) VALUES ( ' TecT ' , '123-456-789')". Pa3- 

/lkiiOTa e, ne aKO Tpa6Ba p,a KOHcrpyi/ipaMe Ta3M 3a*iBKa npe3 KOHKaTeHauna 
Ha HM30Be, m aKO AaHHMTe 3a hobma npeB03Ba4 ce B3eMaT ot noTpe6i/iTe/iCKM 
MHTepc|DeMC, b komto noTpe6wTe/inTe MoraT p,a BtBe>KAaT cbo6oaho TeKCT 
(KaKTO CTaBa Haw-^ecTo), pucKyBaMe p,a no/iynwM HeonaKBaH TeKCT Ha 3aaB- 
KaTa (cnoMHATe cm npuMepnTe 3a SQL injection, Ha/iw?). 



Pe3y^TaT"bT ot ki3iTb/iHeHi/ieT0 Ha npuMepa e noKa3aH Ha KapTMHKaTa: 



c\ "T: :\ test\ Console Application 1\ bin\ Debug\ Consolej 



Inserted new shipper. ShipperlD = 4 
Press any key to continue. 






^Jnjxj 



UL 



J 



\A 



KaKTO ce BM>KAa ot pe3y/iTaTa, cnep, M3n"b/iHeHweT0 Ha 3a*iBKaTa 3a Ao6aBAHe 
Ha 3ani/ic ce ki3B/iwna v\ HeroBM^T nopeAeH HOMep (cTOMHOCTTa Ha irbpBMUHWfl 
k/ik)h ShipperlD ot Ta6/ikiuaTa shippers), komto MS SQL Server ycny>K/ikiBO 
reHepupa BMecTO Hac. HeKa pa3r/ieAaMe KaKTOHHO CTaBa TOBa. 



n-bpBMHeH kjiioh c nopefleH HOMep - M3B/iimaHe 

M3B^M4aHeT0 Ha aBTOMaTM^HO-reHepupaH irbpBkmeH k/ik>h e cneumfcwuHO 3a 
BceKM ctpBtp 3a 6a3M ot ashhu. npn MS SQL Server v\ MS Access ce 
M3no/i3BaT ctOTBeTHO identity m AutoNvunber ko/iohm, npw Oracle TOBa ce 
npaBi/i Mpes Sequence, npw InterBase/Firebird <-ipe3 Generator v\ t.h. 

ripn MS SQL Server v\ MS Access CTOMHOCTTa Ha aBTOMaTM^HO reHepupaH 
ntpBu^eH k/ik>h ce M3B/inna etc c^eAHaTa 3a*iBKa: 



SELECT @@ Identity 



Ta3M 3aaBKa ce i/i3iTb/iHflBa HenocpeACTBeHO cnep, M3n"b/iHeHi/ieT0 Ha insert 
3aaBKa 3a Ao6aBAHe Ha hob 3annc b Ta6/ikiua. C/iy>Ke6HaTa npoMeH/iMBa 
@@identity b MS SQL Server v\ MS Access CbAtpwa nocneAHkm aBTOMaTMUHO 
reHepupaH ntpBHueH k/ikdh npn insert 3aaBKa, i/i3iTb/iHeHa npe3 TeKymaTa 
Bp"b3Ka c 6a3aTa ashhu. ToBa e CTOMHOcrra Ha KO/iOHaTa ot Ao6aBeHi/ia 3annc, 
koato e MapKupaHa KaTO identity v\ 3a koato MS SQL Server ce rpn>KM p,a 
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no/iynaBa aBTOMaTi/mHO HOBa yHi/iKa/iHa ctomhoct npn bcako flo6aBAHe Ha 
3annc. Ako TaKaBa KO/iOHa H^Ma, npoMeH/ikiBaTa @@identity He cbAtpwa 

CMMC^eHa CTOMHOCT. 

B npeflxoflHMfl npuMep BeflHara cnep, ki3iTb/iHeHkieTO Ha 3aaBKaTa 3a flo6aBAHe 
Ha npeB03Ban ce M3BMKBa 3a*iBKaTa 3a i/i3B/ii/maHe Ha nopeAHna HOMep Ha 
npeB03Bana (irbpBMUHWfl k/ikdh). To3m HOMep CbOTBeTCTBa Ha shipperiD ko/io- 
HaTa, koato e identity 3a Ta6/ikiuaTa shippers. CaMOTO ki3B/ikmaHe CTaBa no 
c/ieflHkisi Ha^MH: 



SqlCommand cmdSelectldentity = 

new SqlCommand ("SELECT @@Identity", mDbCon) 

decimal insertedRecordld = 

(decimal ) cmdSelectldentity. ExecuteScalar ( ) 



CTOMHOcrra Ha ntpBu^HMa k/ikdh e ot Tun decimal, 3aiuoTO npoMeH/ikiBaTa 
@@identity b SQL Server e ot Tun numeric, a tom CbOTBeTCTBa Ha Tuna 
system. Decimal b .NET Framework. 

ll3nosi3BaHe Ha TpaH3aKi4MM 

TpaH3aKUMMTe ca Apyra mhoto Ba>KHa bbsmokhoct Ha MOAepHMTe ctpBtpn 3a 
ynpaB/ieHkie Ha 6a3M ot flaHHM. Hpe3 tax ce M3B"bpujBa v\3onauwn v\ cmhxpohm- 
3aun5i Ha flocTtna ao pjauume. ot pa3/ikmHki pa6oTHM MecTa, iokto m eflHOBpe- 
MeHHOTO noTBtpxAeHne (commit) v\nv\ OTKa3BaHe (rollback) Ha nopeAHua ot 

3aflBKH. 

B HacToaiuaTa TeMa me pa3r/ieAaMe TexHi/mecKkiTe cpeACTBa 3a M3no/i3BaHe 
Ha TpaH3aKUMM b ADO.NET v\ H^Ma p,a ce cnnpaMe b A"b/i6onkiHa Ha npo6/ie- 
MMTe Ha KOHCMCTeHTHOCTTa Ha AaHHMTe m KOHKypeHTHMfl AOCTtn. OnaKBa ce 
ni/iTaTe/iflT p,a 3Hae, ne KoraTO 3a M3B"bpujBaHeTO Ha eAHa 6n3Hec onepauna ce 
M3MCKBa Ao6aBAHe v\nv\ npoMAHa Ha ashhm b noBene ot eAHa Ta6/ikiua, Haw- 
necro e Heo6xoAMMO OTAe/iHkiTe 3aaBKM, komto onepaunaTa BK/iK>nBa, p,a ce 

M3n"b/lHflBaT B TpaH3aKUMfl. 

Pa6oTa c TpaH3aKMMM b SQL Server 

KaKTO Bene 3HaeM, pa6oTaTa c TpaH3aKunn b SQL Server ce ynpaB/iflBa npe3 
SQL KOMaHAMTe: 

- BEGIN TRANSACTION - 3an04Ba TpaH3aKUI/m; 

- COMMIT TRANSACTION - l"IOTB"bp>KAaBa TeKymaTa TpaH3aKUMfl; 

- ROLLBACK TRANSACTION - OTKa3Ba TeKVLUaTa TpaH3aKUMfl; 

- SET TRANSACTION ISOLATION LEVEL [level] - 3aAaBa HMBO Ha M30/ia- 

unfl 3a TeKymaTa TpaH3aKui/i*i. 
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noHflKora pa6oTaTa c TpaH3aKunnTe Tpa6Ba fla ce M3B"bpujn Ha no-BMCOKO 
hmbo - He b caMMfl ctpBtp Ha 6a3aTa flaHHM, a b 6n3Hec ziorMKaTa Ha npw/io- 
xeHneTO. B TaKMBa cnynaM ce M3no/i3BaT TpaH3aKunnTe Ha ADO.NET. 

Pa6oTa c TpaH3aKMMM b ADO.NET 

KaKTO Moxe fla ce onaKBa, ADO.NET npefl/iara MHO>KecTBO cJDyHKunn 3a necna 
nporpaMHa pa6oTa c TpaH3aKunn. OcHOBHMTe bbsmokhoctm, komto 3afl"b/i>KM- 
Te/iHO ce Ha/iara fla no/i3BaMe ca: 

- 3ano4BaHe Ha TpaH3aKunfl: 



SqlTransaction trans = dbConnection . BeginTransaction i 



B"bB^M4aHe Ha KOMaHfla b flafleHa TpaH3aKUM*i: 



command. Transaction = trans; 



noTBtpxflaBaHe Ha TpaH3aKUM*i: 



trans . Commit i 



aHy^npaHe Ha TpaH3aKUM*i: 



trans . Rollback i 



ripeflu fla npucTtnuM kbm fleMOHCTpauna Ha pa6oTaTa c TpaH3aKunn Tpa6Ba 
fla cnoMeHeM v\ B"b3M0>KH0CTMTe, komto npeflocraBfl ADO.NET 3a 3aflaBaHe Ha 

eflHO Ba>KHO CBOMCTBO Ha TpaH3aKUMMTe - HMBO Ha M30^ai4Mfl. 

Hmboto Ha v\3ona\\v\s\ ce flec|DMHMpa c M36poeHMfl TMn isoiationLevel Ha 

K/iaca SqlTransaction. TMnOBeTe IsoiationLevel, KaKTO MO>KeM fla OnaK- 
BaMe, ca nonTM CbiflMTe KaTO b SQL Server: 

- Readuncommited - no3BO/i*iBa TeKymaTa TpaH3aKUMfl fla neTe HenoTBtp- 
fleHM flaHHM, flo6aBeHM v\nv\ npoMeHeHM ot flpyrM, napa/ie/iHO M3n"b/iH*i- 
BaiflM ce, TpaH3aKUMM. He ocMryp^Ba noBTopaeMOCT npM nocneflOBaTe/i- 
ho neTeHe Ha eflHM m cbiflM flaHHM m He npeflna3Ba ot "c|DaHTOMHM 3arm- 
cm" (3anMCM, komto ce noflBABaT b flafleHa Ta6/iMua no BpeMe Ha TpaH- 
3aKUMATa b pe3y/iTaT pa6oTaTa Ha flpyra, napa/ie/iHa TpaH3aKUMa). 

- Readcommited - no3BO/i*iBa TeKymaTa TpaH3aKUMfl fla BM>Kfla caMO Bene 
noTBtpfleHM flaHHM. npoMeHMTe ot flpyrMTe napa/ie/iHO M3n"b/iH*iBamM ce 
TpaH3aKUMM, komto He ca npMK^K)4M^M ycneujHO, ca HeBMflMMM 3a TeKy- 
maTa. He ce ocMryp^Ba noBTopaeMOCT npM nocneflOBaTe/iHO neTeHe Ha 
eflHM m CbiflM flaHHM. He ce ocMryp^Ba 3aiflMTa ot "c|DaHTOMHM 3anMCM". 

- RepeatabieRead - 3aK/uonBa bcm4km flaHHM, 4eTeHM ot TeKymaTa TpaH- 
3aKUMfl flOKaTO Tfl He npMK/iiouM, c KoeTO ce ocMryp^Ba noBTopaeMOCT Ha 
npM ^eTeHeTO. He npeflna3Ba ot "c|DaHTOMHM 3anMCM". 
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- serializable - 3aK/iK>HBa BCM4KM ja6nv\u,v\, c komto pa6oTM TeKymaTa 
TpaH3aKunfl no TaicbB HanwH, ne ocraHa/ikiTe, napa/ie/iHO i/i3n"b/iHflBamki 
ce, TpaH3aKUMM p,a He MoraT fla npoMeHHT v\ Ao6aBHT ashhm b tax 
flOKaTO TeKymaTa He 3aB"bpujn. OcurypaBa noBTopaeMOcr npi/i neTeHeTO 
m 3aiunTa ot "cpaHTOMHM 3anncw" 

- chaos - zikinca Ha v\3ona\\v\s\. ripoMeHMTe ot TpaH3aKunnTe c no-BMCOKa 
v\3ona\\v\s\ ca c npeflMMCTBO. 

- unspecified - flpyro, HecTaHflapTHO hmbo Ha v\3ona\\v\s\. 

ripn 3ano4BaHe Ha TpaH3aKunfl MO>xe p,a ce yKaxe HewHOTO hmbo Ha monauwn 
no cnep,Hwn Hankm: 



SqlTransaction trans = 

dbConnection . BeginTransaction ( IsolationLevel .Serializable) ; 



TpaH3aKMnn - npiiMep 

C/ieflBaiunflT npuMep fleMOHCTpupa cb3flaBaHeTO Ha TpaH3aKunfl b ADO.NET m 
M3n"b^HeHneTO Ha nopeflnua ot 3aaBKM b Hea: 



using System; 

using System. Data; 

using System. Data . SqlClient; 

class TestTransactions 

{ 

private const string CONNECTION_STRING = "Server=.;" + 
" Database=Northwind; Integrated Security=true" ; 

static void Main ( ) 

{ 

SqlConnection dbCon = new SqlConnection (CONNECTION_STRING) ; 

dbCon . Open ( ) ; 

try 

{ 

SqlTransaction trans = 

dbCon . BeginTransaction ( IsolationLevel . ReadCommitted) ; 
Console . WriteLine ( "Transaction started. " ) ; 

SqlCommand cmd = dbCon . CreateCommand ( ) ; 

cmd. Transaction = trans; 

try 

{ 

cmd. CommandText = 

"INSERT INTO Shippers ( CompanyName, Phone) " + 
"VALUES ( 'New record' , '111-111-1111')"; 

cmd . ExecuteNonQuery ( ) ; 

Console .WriteLine ( "Inserted a new record."); 
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// To3M insert me flOBeje ho M3KJiioyeHMe noHeace 
// nojie CompanyName He Moxe fla npweivia ctohhoct null 
cmd. CommandText = 

"INSERT INTO Shippers ( CompanyName, Phone) " + 

"VALUES (null, '123-456-7890')"; 
cmd . ExecuteNonQuery ( ) ; 
Console .WriteLine ( "Inserted a new record."); 

trans . Commit ( ) ; 

Console .WriteLine ( "Transaction comitted. " ) ; 

} 

catch (SqlException) 

{ 

trans . Rollback ( ) ; 

Console .WriteLine ( "Transaction cancelled. " ) ; 



} 
finally 



{ 



dbCon . Close i 



Pe3y/iTaTbT ot M3n"b/iHeHMeTO Ha npuMepa e cneRHwnj: 



~ I:\Hristo Radkov\Lecture-13-AD0.NEi 



Transaction started. 
Inserted a new record. 
Transaction cancelled. 



-iDlx 



OnMcaHMe Ha npMMepa 

B npuMepa ce OTBapa Bp"b3Ka kbm 6a3aTa ashhh Northwind ot noKannwn SQL 
Server. C/iefl KaTO Bp"b3KaTa e ocbiuecTBeHa ycneujHO, ce cb3flaBa TpaH3aK- 
\\v\s\ c MMe trans. Cnep, TOBa ce cb3flaBa HOBa KOMaHfla cmd v\ npe3 pefla 

cmd. Transaction = trans Ce yKa3Ba Tfl Rd Ce M3n"b/lHflBa npe3 TpaH3aK- 

UkiflTa trans. Cnep, TOBa npe3 KOMaHAaTa cmd ce M3n"b/iH*iBaT ABa irbTki nocne- 
AOBaTe^HO pa3^M4HM SQL 3aaBKi/i. 3a6e/ie>KeTe, ne npe3 eAHa MHCTaHuna Ha 

SqlComand MOraT Rd Ce kl3ITb/lHflBaT MHO>KeCTBO 3aflBKM c npoMAHa eAMHCTBe- 

ho Ha SQL TeKCTa b no/ieTO CommandText. M ABeTe 3aaBKM MMaT 3a ue/i Ao6a- 
BflHe Ha hob npeB03Ba4 b Ta6/ii/iua shippers. 

3a Aa e no-MHTepecHO, npn BTopaTa 3aaBKa insert into shippers ( 

CompanyName, Phone) VALUES (null, '123-456-7890') me OnMTaMe Aa 

HapyujMM KOHCkicreHTHOCTTa Ha AaHHMTe, ioto b no/ieTO CompanyName, KoeTO 
He AonycKa npa3HM ctomhoctm, 3aAaAeM ctomhoct null. EcTecTBeHO ctpBt- 
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ptT HflMa fla flonycHe TOBa fla ce cnynM v\ KaTO pe3y/iTaT me no/iynMM m3k/ikd- 
4eHne, KoeTO e peflHO fla o6pa6oTMM b try-catch 6/iok. 

HopMa/iHO e, Tbv\ KaTO >Ke/iaeM fla M3n"b/iHMM v\ flBeTe SQL KOMaHflu 3aeflHO 
(Ha/in 3aTOBa ca b TpaH3aKunfl), v\nv\ v\ flBeTe fla MMHaT ycnewHO, v\nv\ fla 6"bfle 
OTKa3aHO M3n"b/iHeHi/ieTO v\ Ha flBeTe. 3aTOBa cnefl M3n"b/iHeHMeTO Ha flBeTe 
KOMaHflM ce nocraBfl koabt trans. commit o , npe3 komto ce noTB"bp>KflaBaT 
npoMeHMTe b TpaH3aKunflTa, ocBeH aKO npeflu TOBa He ce e nosiBki/ia rpeujKa. 
B catch nacrra Ha try-catch 6/iOKa ce o6pa6oTBa eBeHTya/iHaTa rpeujKa, 

KOflTO MO>Ke fla B"b3HMKHe, M Ce M3BMKBa MeTOfl"bT trans . Rollback () , Hpe3 

komto ce OTKa3Ba TpaH3aKUMATa. TaKa v\i\v\ ce i/i3n"b/iH*iBaT v\ flBeTe 3aaBKM v\ 
ce noTB"bp>KflaBa TpaH3aKunflTa, v\nv\ HflKoa ot 3aaBKMTe He ycnyiBa v\ TpaH3aK- 
UMATa ce aHy/iMpa. 




Ot KOHLterrryasiHa r/ieflHa TOHKa 3a bcmhkm cbpBi>pii 3a 6a3M 
ot jqaHHM TpaH3aKL(MMTe ce M3no/i3BaT 3a ycneujHOTO M3m>/i- 
HeHMe m/im OTKa3BaHe Ha nopeAtma ot SQL 3anBKM. 3aTOBa 
3afli>/i>KMTe/iHO Ta3M nopeAHMa ot 3anBKM ce M3ni>/iHnBa b 
try-catch 6/iok, KaTO nocsieflHfifiT pen b try nacTTa Tpn6Ba fla 
cbfli>p>Ka koa 3a noTBi>p>KflaBaHe Ha TpaH3atcL(i4$iTa, a b catch 
nacTTa Tpn6Ba fla HMa koa 3a OTKa3BaHeTO v\ npw eBem-ya/iHO 
HacrbnBaHe Ha M3K/iK)HeHMe. 



Bpi>3Ka c ApyrM 6a3M ot flaHHM 

KaKTO cnoMeHaxMe no-paHO b Ta3M r^aBa, ocBeH cpeflCTBa 3a pa6oTa c MS 
SQL Server, ADO.NET noflfl"bp>Ka Bp"b3Ka v\ c flpyrn ctpBtpn 3a ynpaB/ieHMe 
Ha 6a3M ot flaHHM. ToBa e B"b3MO>KHO 6/iaro.aapeHMe Ha flocraBUMUMTe Ha 
flaHHM, komto Bene flMCKyTMpaxMe. 

OcBeH ki>m Bp"b3Ka etc cbpBtpa Ha Microsoft, MO>xeM fla ce B"b3no/i3BaMe ot 
flocTaB^MUM Ha flaHHM 3a pa6oTa m c Oracle m OLE DB, KaKTO m TaKMBa 3a 
CBtp3BaHe nocpeflCTBOM CTaHflapTa ODBC (Open Database Connectivity). 
/lon"b/iHMTe/iHO ot 1/lHTepHeT MoraT fla 6"bflaT v\3jevneuv\ naKeTM 3a pa6oTa c 
HaM-pa3npocTpaHeHMTe RDBMS ctpBtpM (HanpMMep MySQL, PostgreSQL, 
Interbase, Firebird m flp.). 

KaTO Mfleo/iorMfl bcmhkm K/iacoBe 3a flocrbn ao flaHHM ca aHa/iomnHM Ha Te3M, 
komto pa3MeflaxMe 3a pa6oTa c Microsoft SQL Server (sqiconnection, 

SqlCommand, SqlParameter, SqlDataReader, SqlTransaction M T.H.). 

HanpMMep 3a pa6oTa c Oracle ce M3no/i3BaT K/iacoBeTe: oracieconnection, 

OracleCommand, OracleParameter, OracleDataReader, OracleTransaction 

m t.h. Bcmhkm Te3M K/iacoBe mhoto cm npM/iMnaT, 3aiflOTO MMn/ieMeHTMpaT 
MHTepcpeMCMTe Ha ADO.NET 3a flocrbn flo flaHHM, 3a komto Bene craHa flyMa: 

- IDbConnection - 3a Bp"b3Ka C 6a3aTa flaHHM; 

- IDbTransaction - 3a M3nO/13BaHe Ha TpaH3aKUMM; 
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- IDbCommand M IDataParameter - 3a M3n"b/lHeHHe Ha KOMaHflM K"bM 

ctpBtpa m 3a napaMeTpn kbm KOMaHflMTe; 

- IDataReader - 3a neTeHe Ha flaHHM; 

- iDbDataAdapter - aAanTep 3a ashhm. Ako to3m MHTepc|DeMC bm ce 
CTpyBa Heno3HaT b cpaBHeHne c ocraHa/iMTe, to TOBa e 3aiuoTO He ce 
M3no/i3Ba npn CB"bp3aHkia MOAe/i. Tom, o6ane, nrpae Ba>KHa po/ifl npn 
HecB"bp3aHMfl MOAe/i, komto me pa3r/ieAaMe no-HaTaT"bK. 

OLE DB Data Provider 

KaKTO Moxe fla ce onaKBa, K/iacoBeTe 3a flocrbn ro ashhm npe3 MHTepc|DeMca 
OLE DB ca c/ieAHMTe: 

- OleDbConnection - OCbLUeCTBflBa Bp"b3Ka C OLE DB M3T04HMK Ha ASHHM. 

- OleDbCommand - M3n"b/lHflBa SQL KOMaHAH Btpxy OLE DB Bp"b3Ka K"bM 
6a3a ashhu. 

- oieDbParameter - npeAcraB/iflBa napaMerbp Ha KOMaHAa. 

- OleDbDataReader - C/iy>KM 3a M3B/lMHaHe Ha ASHHU OT KOMaHAa, kl3n"b/l- 

HeHa npe3 OLE DB. 

- OleDbDataAdapter - o6MeHfl ASHHU Me>KAy DataSet o6eKTM M OLE DB 
M3T04HMK Ha ashhu. M3no/i3Ba ce npn HecB"bp3aHMfl MOAe/i Ha pa6oTa. 

CTaHflaprbT OLE DB 

CTaHAaprbT OLE DB e pa3pa6oTeH c ocHOBHaTa ue/i as npeAOcraBM B"b3M0>K- 
hoct 3a pa6oTa c 6a3M ot ashhm b Windows. KaTO TaKbB tom e npw/iaraH v\ b 
o6eKTHM5q MOAe/i Ha Microsoft Access. 

IHe pa3MeAaMe HaKpaTKO apxnTeKTypaTa Ha Microsoft Access v\ Microsoft JET 
Engine. 

Microsoft Access 

3a pa3/im<a ot MS SQL Server, Oracle v\ ocraHa/iMTe RDBMS CbpB-bpw Ha na3a- 
pa, Access He npeAOcraBfl co6cTBeHa ycnyra (service), koato as cnywa Ha 
onpeAe/ieH nopT (HanpuMep MS SQL Server c/iywa Ha nopTOBe 1433 v\ 1434) 
3a CB"bp3BaHe ot K/ii/ieHTCKM npn^o>KeHMfl KtM 6a3aTa ot ashhm. BMecTO TOBa 
tom npeA.nara <$>ai/i/iOB Aocrbn ao 6a3aTa ashhm (.mdb v\nv\ no-p^AKO .mde 
(fcaw/i), KaTO o6pa6oTKaTa Ha MHCJDopMauMflTa bbb (fcaw/ia ce M3B"bpujBa ot TaKa 
Hape^eHMfl Microsoft JET Engine. 

Microsoft JET Engine 

Ot apxnTeKTypHa r/ieAHa TOUKa JET Engine npeAcraB/iflBa OLE cbpBtp 3a 
pa6oTa c 6a3M ot ashhm, komto o6ane pa6oTM Ha BceKM eAMH KOMniOTbp 
(K^neHT), we/iaem as ce CB"bp3Ba kbm 6a3aTa. TaKa 6a3aTa ce o6pa6oTBa 
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/lOKa/mo Ha K/ikieHTCKkifl KOMniOTbp, KaTO AOCTbiTbT flo cpaw/ia c ashhh MO)Ke 
Aa CTaBa no MpexaTa (npe3 o6mkhob6h cnoAe/ieH cpaw/i). 

To3M noAxoA, pa36npa ce, yBe/iwuaBa MpexoBna TpacpMK v\ c"b3AaBa npeAnoc- 
TaBKM 3a no-HecTa6ki/ma pa6oTa v\ tpyahoctm npn cnHxpoHM3aunflTa Ha 
AOCTtna. no Ta3M npwui/ma ca Ma/iKO cucTeMMTe, o6c/iy>KBamM KOHKypeHTHO 
MHO>KecTBO noTpe6nTe^n, komto ki3no/i3BaT Microsoft Access cpaw/iOBe 3a 6a3a 
ot ashhu. 

KaTO m3k^k)4mm to3m cpaKT, Bepci/ia 4.0 Ha JET Engine Ha Microsoft Access 
npeA-fiara MHOxecTBO b"B3mo>khoctm 3a pa6oTa c ashhu (Ta6/ii/mki, v\3vnep,v\, 

SQL 3aflBKM, TpaH3aKUMM M T.H.), 6/lM3Kkl AO Te3M Ha HOpMa/lHMTe CbpBtpM, HO 

Ha mhoto no-HMCKa ueHa. 

BcbiuHOCT caMMAT JET Engine e Hant/iHO 6e3n/iaTeH. Ako CMe ck/iohhm p,a ce 
OTKaxeM ot Microsoft Access (komto e 4acT ot n/iaTeHkia naKeT Microsoft 
Office) KaTO Bi/i3ya/iHa o6eKTHO-opneHTnpaHa cpeAa 3a pa6oTa c Hero, MOxeM 
Aa MHCTa^npaMe 6e3n/iaTHaTa 6i/i6/iwoTeKa MDAC (Microsoft Data Access 
Components), koato cbAtpwa v\ JET Engine. OnepaunoHHMTe cucTeMM 
Microsoft Windows 2000/XP/2003 cwVbpwaT MDAC, BrpaAeH KaTO Hepa3Ae/iHa 

4aCT OT TAX. 

OLE DB TexHO/ioriiflTa 

OLE DB TexHO^ornflTa ce ki3no/i3Ba He caMO 3a AOCTbn ao MS Access, ho m 3a 
AOCTbn ao BCAKaKBM 6a3M ot ashhu, 3a komto MMa OLE DB ApawBepn (Hanpn- 
Mep Oracle, Interbase, MySQL v\ AP-)- Ha npaKTMKa OLE DB craHAapTbT Ma/iKO 
no Ma/iKO B3e HaAMOiune HaA ODBC CTaHAapTa nopaAM no-cbBpeMeHHwa cm 
noAxoA m ce yTBtpAM KaTO ocHOBeH HanwH 3a AOCTbn ao pe/iauwoHHw 6a3M ot 
AaHHM b Windows. 

Bpi>3Ka KT>M OLE DB 

M TaKa, Bp-b3KaTa KbM OLE DB b ADO.NET ce ocbmecTBABa 4pe3 oieDbxxx 
K/iacoBeTe, KaTO 3a oieDbconnection K/iaca ce M3no^3Ba connection string, 
noAo6eH Ha cneRHwn: 



Provider=Microsof t . Jet . OLEDB . 4 . 0; Data Source=C : \some_f ile .mdb; 
Persist Security Info=False 



Pa3^MKMTe Me>KAy AOCTbna ao OLE DB v\ SQL Server 6a3a ot ashhu He ca 
ro/ieMki, KaKTO me bmamm b npuMepa. Ako He ca M3no/i3BaHM cneuncpn^HM 3a 
SQL Server KOMaHAH h K/iacoBe, koa^t nucaH 3a SQL Server Moxe ziecHO Aa 
ce npenpaBM Aa pa6oTM v\ c OLE DB 6a3a ot AaHHM. 

Bpi>3Ka c OLE DB - npMMep 

3a ue/iTa Ha npuMepa CMe Ch3p,anw c MS Access 6a3a ot AaHHM, koato ce 

HaMkipa B"bB Cpafi/1 C:\Library.mdb. B Hefl CMe HanpaBM/lkl Ta6^MUa Users CbC 

CTpyKTypa, noKa3aHa Ha KapTMHKaTa: 
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1 M Users : Table 




Field Name | Data Type | 


9 


id AutoNumber 




usernarne Text 




password iText 


► 





3a p,a ce CBtpweM c Ta3M .mdb 6a3a ashhh ki3no/i3BaMe "Microsoft Jet 4.0 
Provider". Tom ocurypaBa Bp-b3Ka ot ADO.NET kbm JET Engine npe3 OLE DB. 
HeKa fla pa3r/ieflaMe ep,v\H npuMep 3a flocTtn ao 6a3aTa flaHHM Library.mdb: 



using System; 

using System. Data . OleDb; 

class OleDbConnectionDemo 

{ 

const string MS_ACCESSS_GENERIC_CONNECTION_STRING = 

@"Provider=Microsoft. Jet. OLEDB. 4. 0;Data Source={ } ; " + 
@"Persist Security Inf o=False" ; 

static void Main ( ) 

{ 

string connectionString = string . Format ( 
MS_ACCESSS_GENERIC_CONNECTION_STRING, 
@"C: \Library.mdb") ; 

OleDbConnection dbConn = new 

OleDbConnection (connectionString) ; 

// Open connection 
dbConn . Open ( ) ; 
using (dbConn) 

{ 

OleDbCommand cmd = new OleDbCommand ( 

"INSERT INTO Users ( [usernarne] , [password] ) " + 

"VALUES (@user, @pass)", dbConn); 
cmd. Parameters .Add ( "Suser" , OleDbType . VarChar ) .Value 

"new user name"; 
cmd. Parameters .Add ( "Opass" , OleDbType .VarChar ) .Value 

"secret password"; 

// Execute the INSERT command 
try 



{ 



int rowsAffected = cmd. ExecuteNonQuery ( ) ; 
if (rowsAffected > 0) 

{ 

OleDbCommand cmdSelectldentity = 

new OleDbCommand ("SELECT @@Identity", dbConn); 
int insertedRowId = 

(int) cmdSelectldentity . ExecuteScalar ( ) ; 
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Console .WriteLine ( "Operation was successful].. " 
"Inserted row id = {0}.", insertedRowId) ; 
} 
} 
catch (OleDbException) 

{ 

Console .WriteLine ( "SQL Error occured! ") ; 



OnncaHne Ha npnMepa 

B npnMepa ce ocbmecTBsiBa Bp"b3Ka kbm MS Access 6a3aTa ashhh nocpefl- 
ctbom K/iaca oieDbconnection, Ha komto ce noflaBa noflxoflfliu connection 
string. Hn3"bT 3a Bpt3Ka e Lua6/iOHeH v\ cbAtpwa cpopMaTupaiu hm3. B Hero 
nocpeflCTBOM MeTOfla string. Format (...) ce BMtKBa MMeTO Ha cpai/i/ia c 6a3aTa 
flaHHM (.mdb cpai/i/ia). 

Cnep, TOBa ce cb3flaBa HOBa KOMaHfla c MMe cmd, MHCTaHuna Ha K/iaca 
oieDbcommand m npe3 Hea ce ki3n"b/iH*iBa SQL 3aaBKa 3a flo6aBAHe Ha 3ani/ic b 
Ta6/ii/iuaTa users, ioto ce i/i3no/i3BaT napaMeTpn, Ha komto ca 3aflafleHM 
CbOTBeTHMTe TkinoBe v\ ctomhoctm. 

3a macTue OLE DB AOcraBUkiicbT Ha ashhm m MS Access noAA"bp>i<aT napaMeT- 
PM4HM 3aaBKM m TOBa 3HanwTe/iHO y/iecHHBa pa6oTaTa HM. 

Cnep, M3n"b^HflBaHe Ha no3HaTkm hm ot npeAMiiJHMTe npuMepn koa 

cmd . ExecuteNonQuery ( ) , Ce npaBM npOBepKa KO/1KO 3anklCa Ca A06aBeHM K"bM 

Ta6/ikiuaTa. B cnynai/i, ne bcmuko e HapeA (insert K/iay3aTa e Mi/ma/ia 
ycneujHo), ce Bki3ya/iki3kipa nopeAHHAT HOMep Ha Ao6aBeHMfl b Ta6/ikiuaTa 
3annc. Tom ce n3B/iwna ot ci/icreMHaTa npoMeH/ikiBa @@identity, KaKTO TOBa 
ce npaBeiue npn MS SQL Server, ripn HacrbnBaHe Ha npo6/ieM c hakoa ot 
onepauuMTe c 6a3aTa ashhm B"b3HMKBa v\ ce o6pa6oTBa OleDbException. 

Pe3y^TaT"bT ot i/i3n"b/iHeHkieTO Ha npnMepa e noKa3aH Ha KapTi/iHKaTa no-AO/iy: 



c\"C:\test\ConsoleApplicationl\bin\Debug\ConsoleApplication 



1 rows were affected. Operation was successfull 
Inderted row id = 20. 
Press any key to continue. 



__Lqj_xJ 
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npaBM/itia pa6oTa c flaTii 



KoraTO AncKyTupaxMe napaMeTpnTe no-paHO b Ta3M MaBa, cnoMeHaxMe ko/iko 
Ba>KHM ca Te 3a npaBki/iHOTO npeAaBaHe Ha onpeAe/ieHM TunoBe AaHHM kbm 
ctpBtpa, HanpuMep AaTM. MMeHHO AaTMTe, 3apaAM pa3/iMHHMTe perMOHa/iHM 
HacTpowKM, komto MoraT p,a ce onaKBaT Ha BceKM OTAe^eH KOMnKDTbp, ca eAMH 
mhoto cneuMa/ieH Tun AaHHM, c komto Tpa6Ba p,a ce pa6oTM BHMMaTe/iHO. 

3a BceKM nporpaMMCT e acho, ne AaTMTe MoraT p,a 6"bAaT npeAaBaHM KaTO hm3, 
ho KaKTO o6acHMXMe npeAM, TOBa 6m AOBe/io ao HeKopeKTHaTa pa6oTa Ha 
HaiueTO npn^OKeHne Ha KOMniOTbp, komto MMa Apyrn perMOHa/iHM HacrpoMKM. 

14 ao AeH AHeiueH mhoto nporpaMMCTM npaBAT rpeujKaTa p,a cr/io6*iBaT (KOHKa- 
TeHnpaT) HM30Be npn SQL 3aaBKM v\ p,a npeAaBaT AaTMTe KaTO hm3. B pe3y/iTaT 
Ha TOBa TexHMTe npn^OKeHMa 3aA"b/i>KaBaT noTpe6MTe/i*i p,a MMa perMOHa/iHM 
HacTpoMKM KaTO Te3M Ha KOMnKJTtpa 3a pa3pa6oTKa. 

Bn>KAa^M CMe c/iynaM KoraTO ABe v\nv\ noBene "Ao6pe HanncaHM nporpaMn" 
M3MCKBaT pa3^M4HM perMOHa/iHM HacTpoMKM m He MoraT Aa ce no/i3BaT eAHO- 
BpeMeHHO Ha eAMH KOMniOTbp. 3a Aa He KonnpaTe TbXHMfl onuT Ha Te3M Haiun 
KO/ierw, bm npenop"b4BaMe Aa cb6/iK)AaBaTe cnep,uv\je npaBM/ia: 

- M3no^3BaMTe 3a AaTMTe BrpaAeHMTe TunoBe Ha 6a3aTa AaHHM, c koato 
pa6oTMTe, a He CMMBO/ieH hm3 (string). Hakom ctpBtpn 3a 6a3M ot AaHHM 
noAAtpxaT Aopn noBene ot eAMH Tun 3a Aa™. HanpuMep b MS SQL 
Server 2000 MMa TMn datetime (8 6aMTa) V\ smalldatetime (4 6aMTa), 
KaTO pa3^MKaTa e b TOUHOcrra. 

- ripn pa6oTa c AaHHM ot Tun AaTa, M3no/i3BaMTe CMMBO/ieH hm3 caMO 3a 
Bki3ya/iki3auwfl KbM noTpe6MTe/i*i. He M3no/i3BaMTe cmmbo/ihm HM30Be 
KoraTO npeAaBaTe AaHHM ot Tun AaTa ot eAMH MeTOA KbM Apyr. 

- M3no^3BaMTe system. DateTime CTpyKTypaTa 3a pa6oTa c AaTM b .NET 
Framework. TOBa e TrnrbT AaHHM, KbM komto b noBeneTO cnynaM Tpa6Ba 
Aa npeo6pa3yBaTe AaTM, M3B/ieneHM ot 6a3aTa AaHHM. 

- l43no/i3BaMTe napaMeTpMUHM 3aaBKM 3a npeAaBaHe Ha AaTM KbM 6a3aTa 
AaHHM. HMKora He noAaBaMTe KbM 6a3aTa AaHHM AaTa KaTO CMMBO/ieH 
hm3. noAaBaMTe AaTMTe KaTO napaMeTbp, komto e OTTMn AaTa. 

- ripM Hy>KAa ot KOHBepTMpaHe npeAaBaMTe iFormatProvider 3a Aec|3MHM- 
paHe Ha npaBM/iaTa 3a KOHBepTMpaHe. Ako TaKaBa Hy>KAa B"b3HMKHe, ta 
6m Tp*i6Ba/io Aa e CB"bp3aHa c noTpe6MTe/iCKM*i MHTepc|DeMC, npM BtBex- 
AaHe m/im M3Be>KAaHe Ha AaTa. B ocraHa/iMTe cnynaM MOxeM Aa no/i3- 
BaMe napaMeTpM b SQL 3a*iBKMTe. 

- npM Heo6xOAMMOCT M3nO/13BaMTe HeyTpa^HM Ky^TypHM HaCTpOMKM 
(Culturelnfo. InvariantCulture). TOBa me BM CneCTM HflKOM npo6- 

zieMM c /iOKa/iM3auMflTa b cnynaMTe, b komto MCKaTe npocTO Aa M3BeAeTe 
v\nv\ nponeTeTe AaTa ot c|DopMaT, komto He e 3aBMCMM ot e3MKa. 
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Pa6oTa c flam - npiiMep 

C/ieflBamkiflT npuMep fleMOHCTpupa npaBM/iHMfl HanwH 3a pa6crra CflaTu: 



using System; 

using System. Data; 

using System. Data . SqlClient; 

using System. Globalization; 

class DatesDemo 

{ 

const string CONNECTION_STRING = "Server=.; " + 

"database=Northwind; Integrated Security=SSPI " ; 
private static SqlConnection mDbCon; 

static void Main ( ) 

{ 

DatesDemo demo = new DatesDemo ( ) ; 

demo . ConnectToSqlServer ( ) ; 

demo . DropMessagesTable ( ) ; 

demo . CreateMessagesTable ( ) ; 

demo .AddMessage ( "Test message 1", DateTime . Now) ; 

demo .AddMessage ( "Test message 2", DateTime . Now) ; 

demo .AddMessage ( "Test message 3", DateTime . Now) ; 

Culturelnfo cultureBulgaria = new Culturelnf o ( "bg-BG" ) 

demo . DisplayAllMes sages (cultureBulgaria, 
"dd-MMM-yyyy HH:mm:ss"); 

demo . DropMessagesTable ( ) ; 

demo . DisconnectFromSqlServer ( ) ; 
} 

public void ConnectToSqlServer ( ) 

{ 

mDbCon = new SqlConnection (CONNECTION_STRING) ; 

mDbCon . Open ( ) ; 

Console .WriteLine ( "Connected to Northwind database."), 
} 

public void CreateMessagesTable ( ) 

{ 

SqlCommand cmdCreateMsgTable = new SqlCommand( 
@ "CREATE TABLE Messages 
( 

Msgld int identity not null primary key, 
MsgText nvarchar ( 1000 ) , 
MsgDate datetime 

)", 
mDbCon 

); 

cmdCreateMsgTable . ExecuteNonQuery ( ) ; 

Console .WriteLine ( "Created table Messages."); 
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} 

public void AddMessage ( string aMsgText, DateTime aMsgDate) 

{ 

SqlCommand cmdlnsertMsg = new SqlCommand( 

"INSERT INTO Messages (MsgText, MsgDate) " + 
"VALUES (@MsgText, @MsgDate)", mDbCon); 

SqlParameter paramMsgText = 

new SqlParameter ( "@MsgText", SqlDbType . NVarChar) ; 
paramMsgText .Value = aMsgText; 
cmdlnsertMsg . Parameters .Add (paramMsgText) ; 

SqlParameter paramMsgDate = 

new SqlParameter ( "@MsgDate", SqlDbType . DateTime) ; 
paramMsgDate .Value = aMsgDate; 
cmdlnsertMsg . Parameters .Add (paramMsgDate) ; 

cmdlnsertMsg . ExecuteNonQuery ( ) ; 

Console .WriteLine ( "Inserted record in Messages table."); 
} 

public void DisplayAllMessages (Culturelnf o aCulturelnf o, 
string aFormat) 

{ 

SqlCommand cmdSelectMsgs = new SqlCommand ( 

"SELECT MsgText, MsgDate FROM Messages", mDbCon); 
SqlDataReader reader = cmdSelectMsgs . ExecuteReader () ; 
using (reader) 

{ 

while ( reader . Read () ) 

{ 

string msgText = (string) reader [ "MsgText" ] ; 
DateTime msgDate = (DateTime) reader [ "MsgDate" ] ; 
string msgDateFormatted = msgDate . ToString (aFormat, 

aCulturelnf o) ; 
Console .WriteLine ("{ } - {1}", msgDateFormatted, 
msgText) ; 
} 
} 
} 

public void DropMessagesTable ( ) 

{ 

SqlCommand cmdCreateMsgTable = new SqlCommand ( 
@"IF 0BJECT_ID ( 'Messages ' ) IS NOT NULL 

DROP TABLE Messages", 
mDbCon) ; 
cmdCreateMsgTable . ExecuteNonQuery ( ) ; 
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Console .WriteLine ( "Table Messages deleted (if existed).") 



public void DisconnectFromSqlServer ( \ 



{ 



} 



mDbCon. Close ( ) ; 

Console .WriteLine ( "Disconnected from database."); 



} 



ripn M3n"b^HeHneTO Ha ropHaTa nporpaMa ce no/iynaBa cneflHWHT pe3y/iTaT: 



:\temp\DatesExample\bin\Debug\DatesExample.e 



Connected to Northwind database. 
Table Messages deleted (if existed). 
Created table Messages. 
Inserted record in Messages table. 
Inserted record in Messages table. 
Inserted record in Messages table. 
05-Oktombph-2005 12:20:08 - Test message 1 
05-Oktohbpm-2005 12:20:08 - Test message 2 
05-Oktohbpm-2005 12:20:08 - Test message 3 
Table Messages deleted (if existed). 
Disconnected from database. 
Press any key to continue^ 



I 



OnucaHue Ha npuMepa 

B npuMepa ce OTBapa Bp"b3Ka kbm 6a3aTa flaHHM Northwind ot noKannwn SQL 
Server v\ b Hea ce cb3,qaBa HOBa Ta6/ikiua c MMe Messages, koato cbfltpwa 
TeKCTOBa KO/ioina m KO/iOHa ot Tun p,aja (datetime). Ta6/ii/iuaTa ce M3no/i3Ba 
caMO 3a fleMOHCTpaunflTa v\ HaKpaa 6nBa yHMiuo>KeHa. 

C/iefl TOBa 3a fla ce w/uocrpkipa pa6oTaTa c fla™ b Ta6/ikiuaTa ce flo6aB*iT 
i-mKO/iKO 3annca npe3 MeTOAa AddMessage(...) . 3a6e/ie>KeTe, ne tom npneMa 
AaTaTa ioto napaMeTbp ot Tun system. DateTime, a He ioto CMMBO/ieH hm3 m 
b napaMeTpn^HaTa SQL KOMaHfla, kohto e ki3no/i3BaHa, cbOTBeTHM^T napaMe- 

Tbp e OTTMn SqlDbType. DateTime. 

3a fla ce fleMOHcrpwpa i/i3Be>KflaHeTO Ha fla™ ot 6a3aTa ashhh b MeTOfla 
DispiayAiiMessages(...) ce noKa3Ba Ha eKpaHa cbfl"bp>KaHMeTO Ha Ta6/ikiuaTa 
Messages. 06"bpHeTe BHMMaHne, ne MeTOAtT npneMa ioto napaMeTbp Ky/iTypa 
m cpopiOT 3a M3Be>KAaHaTa flaTa v\ vv\ M3no/i3Ba npn OTnenaTBaHeTO Ha fla™Te. 
flo6paTa npaKTMKa M3MCKBa BMHarn, KoraTO npeo6pa3yBaTe ,qa™ kbm 
CMMBO^eH hm3 (HanpwMep KoraTO vv\ OTnenaTBaTe), fla vv\ cpopMa™paTe c eflHa 
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m cbiua Ky/uypa v\ c eflMH m cbu\ (fcopMaT. CaMO TaKa MOxeTe fla cm 
rapaHTupaTe, ne BaiueTO npki/io>KeHMe me pa6oTM npaBki/iHO He3aBMCMM0 ot 

CMCTeMHMTe e3MK0BM M perMOHa/lHM HaCTpOMKM. 

npeAM 3aB"bpujBaHe Ha pa6oTaTa Ha npM/io>KeHMeTO ce yHMiuo>KaBa BpeMeH- 
HaTa Ta6/ikiua Messages, M3no/i3BaHa caMO 3a ue/iMTe Ha AeMOHCTpaunoHHua 
npuMep. 

Pa6oTa c KapTUHKM b 6a3a ot /latum 

B 6a3MTe ot ashhm MoraT p,a ce cbxpaHABaT pa3/innHw TunoBe ashhm. 
Tpac|DM4HMTe M3o6pa>KeHMfl He npaBAT M3K/iK)neHMe. 3a cbxpaHABaHeTO Ha 
rpac|DMHHM o6eKTM b 6a3a ot ashhh o6mkhob6ho ce M3no/i3BaT 6nHapHM 
no/ieTa. Pa3/iwnHkiTe 6a3M M3no/i3BaT pa3/innHw TunoBe ashhm 3a cbxpaHfl- 
BaHe Ha 6nHapHM ashhh. 

Abomhhm flaHHM b MS SQL Server 

B MS SQL Server ce M3no/i3Ba TrnrbT ashhm image. Tom e eAHH ot TpnTe Tuna 
3a CbxpaHflBaHe Ha ABOM^HM ASHHkl (0CTaHa/lMTe ca binary kl varbinary). 

ripenopBUBa ce image p,a ce i/i3no/i3Ba, aKO AaHHMTe ca c o6eM noBene ot 8 

KB. 1/lHane MO>Ke p,a ce M3nO/13Ba varbinary. TkllTbT image MO)Ke p,a CbxpaHfl- 
Ba BCflKaKBM 6nHapHM ashhh: Word AOKyMeHTM, Excel Ta6/iwuki, jpeg, gif, 

png (fcaw/lOBe M AP- 

Abomhhm flaHHM b Oracle 

Oracle ki3no/i3Ba Tuna blob 3a cbxpaHABaHe Ha 6nHapHM ashhh m b nacmocr 
Ha rpac|DM4HM M3o6pa>KeHMfl. B Oracle 9i b no/ie ot to3m Tun MoraT pja ce 
CbxpaHflBaT ao 4 GB ashhm, HanpuMep KapTMHKM, Word AOKyMeHTM, c|dm/imm m 
AP- B 6a3aTa ashhh Oracle MMa v\ Tun bfile, komto cbu\o ce M3no/i3Ba 3a 
cbxpaHeHwe Ha abomuhm ashhm ao 4 GB, KaTO pa3/iMKaTa e, ne npn Hero 
AaHHMTe ce cbxpaHABaT M3B"bH 6a3aTa, bbb BtHweH cJDaM/i, a b 6a3aTa ce na3M 
caMO MMeTO Ha to3m <$>aM/i. 

Abomhhm aaHHM b MS Access 

B MS Access 3a cbxpaHeHne Ha 6nHapHM ashhm m rpa<fcnnHn M3o6pa>KeHMfl ce 

|/l3nO/13Ba TMITbT OLE Object. 

CiDxpaHeHMe Ha rpacjDMHHM o6eKTM - npMMep 

C^eABaiunflT npuMep noKa3Ba KaK ce 3anncBaT v\ neTaT rpac|DMHHki o6eKTM ot 
6a3a ot ashhu. 

3a cbxpaHeHneTO Ha KapTMHKMTe ce M3no/i3Ba MS Access 6a3a, b koato e 
AecJDMHupaHa c/ieAHaTa Ta6/iwua: 
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w Images : Table 




Field Name | Data Type | 


*3 


Imageld AutoNurnber 




Image 1 OLE Object 




ImageForrnat | Text 



Eto m cope KOAtT Ha npuMepa: 



using System; 
using System. Collections; 
using System. Data . OleDb; 
using System. 10; 

class ImagesInDBDemo 

{ 

private const string DB_CONNECTION_STRING = 
@"Provider=Microso ft. Jet. OLEDB. 4.0;" + 
@"Data Source=. . \. .\Images.mdb"; 

private const string SOURCE_IMAGE_FILE_NAME = 

@". .\. .\logo.gif"; 
private const string DEST_IMAGE_FILE_NAME = 

@" . . \ . . \logo-f rom-db . gif " ; 

private static byte [ ] ReadBinaryFile ( string aFileName) 

{ 

byte [ ] buf ; 

FileStream fs = File . OpenRead (aFileName) ; 

using (fs) 

{ 

int pos = 0; 

int length = (int) fs. Length; 
buf = new byte [length] ; 
while (true) 



{ 



int bytesRead = fs.Read(buf, pos, length-pos); 

if (bytesRead == 0) 

{ 



break; 



pos 



return buf; 



bytesRead; 



} 



private static void WriteBinaryFile ( string aFileName, 
byte [ ] aFileContents ) 

{ 

FileStream fs = File . OpenWrite (aFileName) ; 
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using (fs) 

{ 

fs .Write (aFileContents, 0, aFileContents . Length) ; 

} 
} 

private static string GetlmageFormat ( string aFileName) 

{ 

Filelnfo filelnfo = new Filelnfo (aFileName) ; 

string f ileExtenstion = filelnf o . Extension; 

string imageFormat = f ileExtenstion . ToLower (). Substring ( 1 ) ; 

return imageFormat; 
} 

private static int [ ] ListlmageldsFromDB ( ) 

{ 

OleDbConnection dbConn = new OleDbConnection ( 

DB_CONNECTION_STRING) ; 
dbConn . Open ( ) ; 
using (dbConn) 

{ 

OleDbCommand cmd = new OleDbCommand ( 

"SELECT Imageld FROM Images", dbConn); 
ArrayList imagelds = new ArrayList(); 
OleDbDataReader reader = cmd. ExecuteReader ( ) ; 
using (reader) 

{ 

while ( reader . Read () ) 

{ 

int imageld = (int) reader [ "Imageld" ] ; 

imagelds .Add (imageld) ; 
} 
} 

int [ ] imageldArray = (int[]) imagelds. 

ToArray ( typeof (int) ) ; 
return imageldArray; 
} 
} 

private static void ExtractlmageFromDB ( 

int almageld, out byte [ ] almage, out string almageFormat ) 

{ 

OleDbConnection dbConn = new OleDbConnection ( 

DB_CONNECTION_STRING) ; 
dbConn . Open ( ) ; 
using (dbConn) 

{ 

OleDbCommand cmd = new OleDbCommand ( 

"SELECT Image, ImageFormat FROM Images " + 
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"WHERE Imageld=@id", dbConn); 
OleDbParameter paramld = new OleDbParameter ( 

"Sid", OleDbType. Integer) ; 
paramld. Value = almageld; 
cmd. Parameters .Add (paramld) ; 

OleDbDataReader reader = cmd. ExecuteReader ( ) ; 
using (reader) 

{ 

if ( reader . Read () ) 

{ 

almage = (byte[]) reader [ "Image" ] ; 
almageFormat = (string) reader [ "ImageFormat" ] ; 

} 
else 

{ 

throw new Exception ( 

String . Format ( "Invalid image ID={0}.", almageld) 
} 
} 



} 



} 



private static void InsertlmageToDB (byte [ ] almage, 
string almageFormat) 

{ 

OleDbConnection dbConn = new OleDbConnection ( 

DB_CONNECTION_STRING) ; 
dbConn . Open ( ) ; 
using (dbConn) 

{ 

OleDbCommand cmd = new OleDbCommand ( 

"INSERT INTO Images ([Image], ImageFormat) " + 
"VALUES (Simage, SimageFormat ) " , dbConn); 

OleDbParameter paramlmage = 

new OleDbParameter ( "Simage" , OleDbType . Binary) ; 
paramlmage .Value = almage; 
cmd. Parameters .Add (paramlmage) ; 

OleDbParameter paramlmageFormat = 

new OleDbParameter ( "SimageFormat" , OleDbType . Char ) 
paramlmageFormat .Value = almageFormat; 
cmd. Parameters .Add (paramlmageFormat) ; 



cmd . ExecuteNonQuery ( 



} 



} 



private static void DeleteAllImagesFromDB i 
{ 
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} 



OleDbConnection dbConn = new OleDbConnection i 

DB_CONNECTION_STRING) ; 
dbConn . Open ( ) ; 
using (dbConn) 

{ 

OleDbCommand cmd = new OleDbCommand ( 
"DELETE FROM Images", dbConn); 

cmd. ExecuteScalar ( ) ; 
} 



} 



static void Main ( ) 

{ 

DeleteAllImagesFromDB ( ) ; 

Console .WriteLine ( "Deleted all images from the DB . " ) ; 

byte[] image = ReadBinaryFile (SOURCE_IMAGE_FILE_NAME ) ; 
string imageFormat = GetlmageFormat ( 

SOURCE_IMAGE_FILE_KAME) ; 
Console .WriteLine ( "Loaded image file {0}.", 

SOURCE_IMAGE_FILE_KAME) ; 

InsertlmageToDB (image, imageFormat) ; 

Console .WriteLine ( "Inserted an image in the DB . " ) ; 

int [ ] imagelds = ListlmageldsFromDB ( ) ; 
Console .WriteLine ( "There are {0} images in the DB . " , 
imagelds . Length) ; 

int firstlmageld = imagelds [ 0] ; 
byte [ ] imageFromDB; 
string imageFormatFromDB; 
ExtractlmageFromDB ( firstlmageld, 

out imageFromDB, out imageFormatFromDB) ; 
Console .WriteLine ( "Extracted first image from the DB . " ) 

WriteBinaryFile (DEST_IMAGE_FILE_NAME, imageFromDB) ; 
Console .WriteLine ( "Image saved to file {0}.", 
DEST_IMAGE_FILE_RAME) ; 
} 



KaK pa6oTM npMMepiDT? 

ripuMeptT 3ano4Ba c M3TpnBaHeTO Ha bcm^km M3o6pa>KeHMfl ot 6a3aTa. Cnep, 
TOBa npo^MTa ctAtpxaHneTO Ha ep,v\H rpac|DM4eH <\>av\i\ b MacuBa ot 6awTOBe 
image m ot MMeTO My M3B/iM4a HeroBOTO pa3LunpeHMe (gif, png, jpg, ...). 3a 
Ue/lTa ce M3nO/13BaT MeTOflMTe ReadBinaryFile(...) M GetlmageFormat (...) . 
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C/iefl TOBa c MeTOfla insertimageToDB(...) nponeTeHkiflT cpai/i/i ce BMtKBa b 
6a3aTa flaHHM b pefl ot Ta6/ikiuaTa images. CbfltpwaHi/ieTO Ha cpai/i/ia ce 

3anMCBa B KO/lOHaTa Image, a TI/IITbT My - B KO/lOHaTa ImageFormat. 

C/ieflBa M3B^M4aHe Ha cnwcbK ot MAeHTucpuKaTopnTe Ha bcmukm rpacpwuHM 

06eKTM OT Ta6/lkluaTa Images npe3 MeTOfla ListImageIdsFromDB(...) - B 

Haiunfl c/iynaw o6eKTbT e caMO eflMH. 

Ot cnwcbKa ce B3MMa ntpBu^T MAeHTucpuKaTop v\ cbOTBeTHMAT My rpacpwueH 
o6eKT ce i/i3B/inna ot 6a3aTa b MacuBa ot 6awTOBe imageFromDB npe3 MeTOfla 

ExtractlmageFromDB (...) . 

MeTOAtT insertimageToDB(...) BMtKBa rpacpi/meH o6eKT b 6a3aTa ashhu. Tom 
npneMa KaTO napaMeTpn MacuB ot 6ai/iTOBe, cbfltpwam rpacpwuHkifl o6eKT v\ 
CMMBO^eH hm3, cbfltpwam HeroBMfl cpopMaT. MeTOfltT M3no^3Ba napaMeTpn^Ha 
3aflBi<a 3a flo6aBHHe Ha 3annca b Ta6/ikiuaTa images. 

MeTOfltT ExtractlmageFromDB (...) ki3B/ii/ma ot 6a3aTa rpacpwueH 06eKT M 
cpopMaTa My. Tom npneMa ioto BxofleH napaMeTbp MfleHTucpuKaTopa Ha rpa- 

CpklUHklfl 06eKT (irbpBklUHMfl K/1KDH OT Ta6/lMUaTa Images), a KaTO M3XOflHM 

napaMeTpn - MacuB ot 6awTOBe, b komto me ce cbxpaHM rpacpkinHMAT o6eKT 
cnep, npo^MTaHeTO My v\ ci/iMBO/ieH hm3, komto fla cbxpaH^Ba cbOTBeTCTBaiuna 
My cpopMaT. M3no/i3Ba ce napaMeTpwuHa 3aaBKa, pe3y/iTaTbT ot kohto ce npo- 
4MTa b oieDbDataReader o6eKT m ce 3anncBa b flBaTa M3xoflHM napaMeTtpa. 

MeTOfltT ListImageIdsFromDB(...) npOHMTa MfleHTMCpMKaTOpMTe Ha rpacpM4HM- 

Te o6eKTM ot 6a3aTa flaHHM v\ vv\ ctxpaHflBa b cnwcbK. C/iefl TOBa vv\ npeo6pa- 

3yBa B CTOMHOCTM OT TMn int V\ VV\ Bptlfla KaTO MaCMB. 

B npMMepa Ce kl3nO/13BaT V\ HflKO/IKO nOMOLflHM MeTOfla: ReadBinaryFile(...) , 
WriteBinaryFile(...) M GetlmageFormat (...) . Te C"bOTBeTHO C/iy>KaT 3a nponkl- 

TaHe b MacuB ot 6aMTOBe cbfltpwaHkieTO Ha cpai/i/i, 3aflafleH c MMeTO cm, 
3anncBaHe cbfltpwaHweTO Ha MacuB ot 6ai/iTOBe b flBOi/meH cpaw/i etc 3afla- 
fleHO MMe m M3B^M4aHe pa3LunpeHMeTO no flafleHO MMe Ha cpaw/i. 

Eto m pe3y^TaT"bT ot i/i3n"b/iHeHweTO Ha npuMepa: 



c : \"C:\Ado.net\Demo-21-Images-in-DB\bin\Debug\Demo-20-I.. 



Deleted all images from the DB. 

Loaded image file . A. .\logo.gif . 

Inserted an image in the DB. 

There are 1 images in the DB. 

Extracted first image from the DB. 

Image saved to file . A. .\logo-from-db.gif 

Press any key to continue^ 



\n\2S\ 



\A 
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Pa6oTa c ro/ieMii o6eMM abomhhm a^hhm 

B npeAxoAHMfl npuMep bcmukm <$>aM/iOBe, nponeTeHM ot AncKa v\ M3B/ieneHM ot 
6a3aTa ashhm, ce cbxpaHABaT b naMerra b MacuB ot 6aMT0Be. ripn ro/ieMM 
<$>aM/iOBe TOBa Mowe p,a Ch3p,ap,e cepno3HM npo6/ieMM, HanpuMep aKO hakom ce 
onuTa p,a 3anniue b 6a3aTa ashhm <$>m/im c o6eM 700 MB. B TaicbB c/iynai/i 
npn^OKeHneTO v\nv\ me M3pa3X0ABa npeKa/ieHO mhoto naMeT v\ me pa6oTM 
M3K^K)4MTe^HO 6aBHO, v\i\v\ npocro me HacTtnn cpuB. 

3a p,a ce M36erHaT noflo6HM npo6/ieMM, e Ba>KHO, KoraTO ce pa6oTM c ro/ieMM 
no o6eM abomuhm ashhm, neTeHeTO v\ 3anncbT mm p,a CTaBaT noc/ieAOBaTe/iHO 
Ha 4acTM, a He HaBeAHtx. 

HeTeHe Ha o6eMHM flaHHM 

HeTeHeTO Ha o6eMHM ashhm ot SqiDataReader MO>Ke p,a ce M3B"bpujn KaTO ce 
3aMeHM M3B/iMnaHeTO Ha CTOMHOCira npe3 cbomctboto value c nopeAMua OT 
M3B^M4aHMfl Ha 4 a cm ot Hefl c MeTOAa GetBytes(...) . npeAM TOBa, o6ane, e 
Heo6xoAMMO npn M3n"b^HeHneTO Ha ExecuteReader ( ) Aa My ce noAaAe napa- 

Merbp CommandBehaviour. SequentialAccess, C KOeTO Rd ce yKa>Ke, ne RdH- 

HMTe me 6"bAaT M3B/iMnaHM Ha nacm. ripn M3no/i3BaHe Ha noc/ieAOBaTe/ieH 
AOCTbn b SqiDataReader e HeoAxoAMMO KO^OHMTe Aa ce neTaT eAHa cnep, 
Apyra b peAa, b komto ca BtpHaTM ot SQL 3a*iBKaTa. 

3annc Ha o6eMHM flaHHM 

3anwcbT Ha o6eMHM abomuhm ashhm Ha nacm b 6a3aTa ashhm e Ma/iKO no- 

ZieceH. K/iaCbT SqlParameter MMa CBOMCTBO Offset, npe3 KOeTO MO>Ke Rd Ce 

3aAaBa OTMecTBaHeTO b AaAeH 3annc npn BMtKBaHe Ha abomuhm ashhm. Hpe3 
Hero Moxe BMtKBaHeTO Ha o6eMeH ABOMneH <\>av\j\ Aa ce 3aMeHM c nopeAnua 
BMtKBaHMfl ot no 64 KB c noAXOA^iuo OTMecTBaHe. 

ADO.NET b HecBi>p3aHa cpefla 

KaKTO Bene 6eiue o6acHeHO, Haw-xapaKTepHOTO 3a HecB"bp3aHMfl MOAe/i e, ne 
ce pa6oTM c Konne Ha AaHHMTe ot 6a3aTa, KoeTO ce HaMupa b naMerra Ha 
ziOKa/iHaTa MaiunHa. floKaTO ce AaHHMTe ce o6pa6oTBaT ziOKa/iHO, He ce noA- 
Atpwa OTBopeHa Bp"b3Ka kbm ctpBtpa Ha 6a3aTa otashhm. 

ritpBOHana/iHO ce OTBapa Bp"b3Ka kbm 6a3aTa ashhm (sqiconnection) v\ nacr 
ot AaHHMTe ce 3ape>KAaT v\ KeiunpaT b naMerra b Dataset o6eKT v\ Bp"b3KaTa 
ce npeycTaHOBABa. Dataset o6eKTMTe cbAtpwaT cbBKynHOcr ot Ta6/iMUM v\ 
Bp"b3KM Me>KAy tax. l_Ue ce cnpeM Ha tax b Rejawnw cneA Ma/iKO. 

Cnep, o6pa6oTKa Ha 3apeAeHMTe ashhm b naMeTTa, e B"b3MO>KHO noBTopHO 
OTBap^He Ha Bp"b3Ka 3a BHacaHe Ha npoMeHMTe, komto noTpe6MTe/i*rr e 
HanpaBM/i. ToBa CTaBa Haw-necro c K/iaca sqiDataAdapter, komto cbiuo me 
pa3MeAaMe b Rejawnw no-KbCHO. 
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Ha KapTMHKaTa e noi<a3aHO B3anMOAeMCTBneTO Ha cnoMeHaTMTe Tpn K/iaca etc 
CbpBtpa m noMe>Kfly mm: 



DataSet 



I 



SqlDataAdapter 



1 



Sql Connection 



1 



SQL Server 7.0 I 
SQL Sever 2000 



Pa6crraTa c flaHHM b HecB"bp3aHa cpeAa MO>xe na ce onmue no-noApo6HO etc 
c^eAHaTa 6a30Ba nocneAOBaTe/iHOcr ot crbnKM {p,ap,eHv\f\j npuMep e 3a SQL 
Server Data Provider, ho cbiuaTa noc/ieAOBaTe/iHOcr e b cw/ia v\ 3a ocraHa/iMTe 
AOCTaB4Mun Ha ashhh): 



1. 
2. 

3. 
4. 

5. 
6. 



OTBapflHe Ha Bp"b3Ka (SqlConnection). 

C"b3AaBaHe V\ 3aiTb/lBaHe Ha DataSet 06eKT (npe3 SqlDataAdapter 

o6eKT). 



3aTBapaHe Ha Bp"b3KaTa. 

Pa6oTa c DataSet o6eKTa (Ha Ta3M crbriKa ce M3B"bpujBa Heo6xoAMMaTa 
o6pa6oTKa Btpxy 3apeAeHMTe ashhh). 

OTBapsHe Ha Bp"b3Ka. 

HaHacflHe Ha npoMeHMTe ot DataSet o6eKTa Btpxy AaHHkiTe b 6a3aTa ot 
AaHHM (m pa3peiuaBaHe Ha KOHCp/iMKTMTe, KoraTO MMa TaKMBa). 

7. 3aTBapaHe Ha Bp"b3KaTa. 

ripeAM Aa npeMMHeM kbm pa3r/ie>KAaHe Ha K/iacoBeTe DataSet v\ DataAdapter, 
HeKa ntpBO cm m3achmm Kora ce M3no/i3Ba HecB"bp3aHMAT MOAe/i 3a pa6oTa c 
AaHHM m Kora e no-noAxoA^iuo Aa ce M3no/i3Ba CB"bp3aHMAT. 

TMnMHHM cqeHapHM 3a pa6oTa b HecBi>p3aHa cpeaa 

HecB"bp3aHMAT MOAe/i ce M3no/i3Ba, KoraTO He e Heo6xoAHMa nocroflHHa Bp"b3- 
Ka c 6a3aTa ot AaHHM v\ noTpe6nTe/iwTe Tpa6Ba caMO ot BpeMe Ha BpeMe Aa 
M3B^M4aT AaHHM m Aa npaBAT npoMeHM b 6a3aTa AaHHM. 
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Tnnn4HMflT c/iynafi 3a M3no/i3BaHe Ha HecB"bp3aH MO,qe/i e npn ye6 npM/io>Ke- 
HMATa. ripn tax He e HopMa/iHO fla ce fl"bp>KM OTBopeHa Bp"b3Ka Me>Kfly flBe 
nocneflOBaTe/iHM k/imbhtckm 3aaBKM, 3aiuoTO Te Mowe fla ca mhoto pa3fla/ie- 
4eHM BtB BpeMeTO m HflMa rapaHunfl b kom mombht K/iMeHTbT me noncKa 
HAKaKBM flaHHM v\i\v\ me noncKa fla HanpaBM H^KaKBa npoMAHa b 6a3aTa 

flaHHM. 

Ot MeflHa T04Ka Ha ec|DeKTMBHOCT, aKO npn^OKeHneTO ce M3no/i3Ba ot mhoto 
noTpe6nTe^n, komto eflHOBpeMeHHO flocrbriBaT 6a3aTa, v\ M3B"bpujBa npoflt/i- 
>Ki/iTe/iHa o6pa6oTKa Btpxy flaHHMTe, e 3a npeflnonwTaHe M3no/i3BaHeTO Ha 
HecB"bp3aH MOfle/i. no to3m Ha^MH ce cnecryiBaT pecypcn Ha cbpBtpa Ha 
6a3aTa v\ CTaBa B"b3M0>KH0 o6cny>KBaHeTO Ha mhoto noTpe6MTe/iM. TpaH3aK- 
UMMTe Tpa^T mhoto KpaTKO BpeMe v\ TaKa He ce Ha/iara noTpe6MTe/iMTe fla ce 
i/i3naKBaT fl"b/iro eflMH flpyr. 

flpyr cueHapnw Ha M3no/i3BaHe Ha HecB"bp3aHMfl MO,qe/i e MHTerpaunaTa Ha 

flaHHM OT pa3/lMHHM M3T04HMUM. B DataSet flaHHMTe Ce npeflCTaBflT nO eflMH M 
CbLfl HaHMH, He3aBMCMM0 fla/lM MflBaT OT 6a3a OT flaHHM M/1M OT XML <fcaM/i M/1M 

ot flpyr m3T04hmk. HsiMa 3Ha4eHMe m ot KaKBa touho 6a3a ot flaHHM ca 
M3B/ieneHM. TaKa e B"b3M0>KH0 eflHO npM/io>KeHMe fla M3no/i3Ba flaHHM, komto 
ce cbxpaHHBaT b 6a3M Ha pa3/iMHHM npoM3BOflMTe/iM. 

Ba>KHO npM^o>KeHMe Ha HecB"bp3aHMfl MO,qe/i e b M3rpa>KflaHeT0 Ha mhoto- 

C/10MHM npM^O>KeHMfl. AKO npM/10>KeHMeT0 M3nO/13Ba 6M3HeC 06eKTM 3a flOCTbn 

flo flaHHMTe m Te ca pa3no/io>KeHM Ha cbpBtp, o6cny>KBaLu Me>KflMHeH c/iom, to 
6M3Hec o6eKTMTe Tpa6Ba fla npeflaBaT HecB"bp3aHM CTpyKTypM ot flaHHM Ha 
K/iMeHTCKMfl c/iom Ha npM/io>KeHMeTO. ToBa ziecHO ce ocbmecTBABa 4pe3 
DataSet o6eKT - cbfl"b p>Ka h m eTO My ziecHO ce npeflaBa Me>Kfly pa3/iMHHM kom- 
noHeHTM. 

HecBi>p3aH MOfle/i b ADO.NET, XML m ye6 yc/iyrn 

EflHa ot HaM-Ba>KHMTe xapaKTepMCTMKM Ha ADO.NET e TACHaTa My MHTerpauMa 
c XML. B Hero ca BrpafleHM mhoto cpeflCTBa, komto y/iecHABaT pa6oTaTa c 
flaHHM b XML c|3opMaT m TpaHCCJDopMauMflTa Ha flaHHM, M3B/ieneHM ot pe/ia- 
UMOHHa 6a3a flaHHM kbm XML c|DopMaT. 

Te3M Bt3M0>KH0CTM Ha ADO.NET, 3aeflH0 c 6oraTMTe cpeflCTBa 3a pa6oTa c 
HecB"bp3aHM flaHHM, komto npefl/iara, ce M3no/i3BaT necro npM pea/iM3auM*iTa 
Ha ye6 yc/iym. Ye6 ycnyrMTe ca 6a3MpaHM Ha OTBopeHM CTaHflapTM (XML, 
SOAP, WSDL m flp.), 6/iaroflapeHMe Ha KoeTO Te MoraT fla ce M3no/i3BaT 3a 
Me>Kflyn^aTc|DopMeHa MHTerpauMa v\nv\ b xeTeporeHHa cpefla KaKBaTO e MHTep- 
HeT. Ye6 ycnyrMTe me pa3r/ie,qaMe b fleTafi/iM b TeMaTa " ASP.NET ye6 yc/iym ". 

Eto eflMH TMnM^eH npMMep 3a MHTerpauMflTa Ha ADO.NET c ye6 ycnyrM npe3 
HecB"bp3aHMfl MOfle/i 3a Aocrbn ao flaHHM: 

MMaMe TpMC^OMHa apxMTeKTypa. BM3Hec c/ioat e pea/iM3MpaH npe3 ASP.NET 
ye6 yc/iyra, back-end c/ioat e pea/iM3MpaH c 6a3a flaHHM, a front-end c/ioat e 
Hacro/iHO v\nv\ ye6 npM/io>KeHMe, KoeTO M3no/i3Ba ye6 ycnyraTa. 
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B/iaroflapem/ie Ha MHTerpaunaTa Me>Kfly ADO.NET c XML craHAapTa, ashhm, 
M3B^e4eHM ot 6a3a ot ashhm b Dataset o6eKTM, MoraT p,a 6"bflaT npeflaBaHM 
KaTO XML AOKyMeHTM Me>KAy c/ioeBeTe Ha npn^OKeHneTO. CneAHaTa AnarpaMa 
n^KDCTpupa Ta3M cxeMa Ha pa6oTa: 



/ . 


1 


- DataSet 



K/ineHT 



M3BMKBaHe Ha Web ycnyra 



XML 



npoM^Ha Ha flaHHM 
npe3 XML 



DataSet 



I 



n 



H3m=nHeHne Ha SQL 3a^BKa 



Pe3yjiTaT ot SQL 3anBKa 



DataSet 
Web ycnyra 



3anBKM 3a HaHacaHe 
Ha npoMeHMTe 



DB 



Ba3a ot flaHHM 



KoraTO K/iweHTbT noncKa ashhm, ce o6p"biua kbm ye6 yc/iyraTa, a tx vv\ 
w3B/inna ot 6a3aTa ashhh bbb bma Ha DataSet o6eKT. Cnep, TOBa yc/iyraTa ri/i 
TpaHcnopTkipa bbb bma Ha XML v\ K/iweHTbT no/iynaBa ki3B/ieneHM*iT DataSet 
o6eKT. C/ieA TOBa K/iweHTbT pa6oTM c ki3B/ieneHi/iTe ashhm i/i3Becmo BpeMe v\ 
npoMeHfl nacr ot tax. HaKpaa M3npaiua npoMeHMTe kbm ye6 yc/iyraTa othobo 
KaTO DataSet o6eKT (komto ce TpaHcnopTupa bbb bma Ha XML). Yc/iyraTa 
HaHacfl npoMeHMTe b 6a3aTa ashhm m eBeHTya/iHO pa3peiuaBa KOHCp/imcrMTe, 
aKO MMa TaKMBa. 



K/iacoBe 3a flocn>n no AaHHMTe b HecBi>p3aHa cpeaa 

3a pea/iM3aui/m Ha HecB"bp3aHi/m Aocrbn ao ashhm ce ki3no/i3BaT Ha6op ot 
K/iacoBe, komto ca AecpuHnpaHM b npocTpaHCTBOTO ot MMeHa system. Data 

(0CBeH SqlDataAdapter, KOMTO e AecpMHMpaH B System. Data. SqlClient). 

noBe^eTO ot tax (BCbLUHOCT, BCM4KM 6e3 K/iaca SqlDataAdapter) ca He3aBM- 
cmmm ot AOcraBni/iKa Ha ashhh. CneABa KpaTKO onucaHne Ha ocHOBHMTe K/ia- 
coBe ot HecB-bp3aHMfl MOAe/i Ha ADO.NET: 

- DataSet - ocHOBeH K/iac 3a npeACTaBAHe Ha AaHHMTe b naMeTTa. Tom 
MO>Ke Aa ce pa3r/ie>KAa KaTO a6crpaKuwfl Ha pe/iauwoHHa 6a3a ot ashhm, 
ctCTOfliua ce ot Ta6/ikmw c Bpt3KM Me>KAy tax. no cbmecrBO DataSet e 

KOHTeMHepeH K/iac, KOMTO CbA"bp>Ka Ta6/1MUM (DataTableCollection), 
pe^aUMM (DataRelationCollection), OrpaHMHeHklfl (KOMTO ca naCT OT 
DataTableCollection) M HflKOkl APyrM K/iaC0Be. 

- DataTabie - K/iac, npeACTaBfliu Ta6/ii/ma b naMeTTa. Eahh DataSet MO>Ke 
Aa cbAtpwa MHO>KecTBO TaKMBa o6eKTM, KaTO npe3 tax npeAcraBfl ua/ia 
6a3a ot ashhh b naMeTTa. DataTabie CbAtpwa o6eKTM 3a ko/iohm 

(DataColumn), peAOBe (DataRow) M OrpaHMHeHklfl (Constraints). 

- XxxDataAdapter -OCbLUeCTBflBa AOCTbna AO ASHHHTe KaTO l/l3nO/13Ba 
XxxCommand M XxxConnection K/iaC0Be. Hpe3 T03M K/iac CTaBa 3an"b/lBa- 

HeTO Ha DataSet o6eKTMTe c ashhh. Tom cpyHKunoHupa KaTO "moct" 
Me>KAy 6a3aTa v\ DataSet o6eKTMTe. Hpe3 Hero ce M3BtpujBa v\ o6ho- 
BABaHeTO Ha AaHHi/ue b 6a3aTa cnep, npoMAHa b naMeTTa. To3m K/iac 
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3aBncn OTAOCTaB^MKa Ha ashhh m MMa pa3^M4HM Bepcun 3a pa3^M4HMTe 
flOCTaB4MUM, HanpMMep SqlDataAdapter, OleDbDataAdapter M flp. 

DataReiation - npeAcraBfl Bp"b3Ka Me>Kfly ja6nv\u,v\, cbxpaHflBaHM b 

DataSet 06eKT. 



DataSet - o6eKTeH MOfle/i 

Bene ce 3ano3HaxMe c ocHOBHMTe K/iacoBe ot HecB"bp3aHMfl MOAe/i Ha 
ADO.NET. Cera me pa3r/ieAaMe Haw-Ba>KHMflT K/iac ot Hero - K/iacvr DataSet. 
Eto onpocreHa cxeMa Ha HeroBna o6eKTeH MOAe/i: 



DataSet 



DataTable '\ /y* 


1 
2 
3 


DataTable^ 


1 
2 

f 4 


DataTable 


1 


■ ■ ■ 


2 


■ ■ ■ 


3 


■ ■ ■ 


\5 


^ 


■ ■ ■ 



<?xml version="l .0" standalone="yes"?> 

<xs : schema id="DataSetUsers" 

target Namespace="http: //www . tempuri . org/DataSetUsers . xsd" 

xmlns : mstns="http: //www. tempuri . org/DataSetl .xsd" 

xmlns="http: //www. tempuri . org/DataSetl .xsd" 

xmlns : xs="http : / /www . w3 . org/2001/XMLSchema" 

xmlns : msdata="urn: schemas-microsoft-com: xml-msdata" 

attributeFormDef ault="qual i f ied" 

elementFormDefault="qualif ied"> 

<xs : element name="DataSet Users" msdata: IsDataSet="true" 
msdata : Locale="bg-BG"> 
<xs : complexType> 

<xs : choice maxOccurs="unbounded"> 
<xs : element name="Users"> 
<xs : complexType> 
<xs : sequence> 

<xs : element name="username" 
type="xs : string" minOccurs="0" /> 

<xs : element name="password" 
type="xs : string" minOccurs="0" /> 
</xs : sequence> 
</xs : complexType> 
</xs : element> 
</xs : choice> 
</xs : complexType> 
</xs: element> 
</xs : schema> 



XML Schema 



Ko/ieKMMM b DataSet 

K/iacbT DataSet CbAtpwa CbBKynHOCT ot Ta6/iwuM v\ Bp"b3KM Me>Kfly tax. Te ca 
npeACTaBeHM npe3 p,Be OCHOBHM KO/ieKUMM - Tables V\ Relations. 

CB0MCTB0T0 DataSet. Tables e 06eKT OT TMn DataTableCollection M 
C"bA"bp>Ka eAMH V\I\V\ nOBene 06eKTa OTTMn DataTable. BceKM 06eKT DataTable 

npeACTaBfl Ta6/ikiua ot M3T04HMKa Ha ashhh. 

DataSet. Relations e CBOMCTBO, KOeTO e OT Tkin DataRelationCollection M 

ctAtpxa eAMH v\nv\ noBene o6eKTM ot Tun DataReiation. Te npeAcraBAT 
Bp"b3Ka ot Tun poAMTe/i-Hac/ieAHMK (master-detail) Me>KAy ABe Ta6/iwui/i ot 
6a3aTa, KaTO o6mkhob6ho ce 6a3npaT Ha CTOMHOcrra Ha BtHweH k/iioh. 



CxeMa Ha DataSet 

CxeMaTa Ha eAMH DataSet o6eKT onucBa ua/iaTa My CTpyKTypa (noAo6HO Ha 
pe/iaukiOHHMTe cxeMM b 6a3MTe ashhh). Ta BK/iK>nBa bcmukm Ta6/inuw (3aeAHO 

C TeXHMTe KO/10HM, OrpaHMHeHMfl M T. H.) M Bp"b3KMTe Me>KAy Ta6/lklUMTe B 
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Hero. CxeMaTa MO>Ke fla ce npeflcraBi/i no flBa Hankma, KoeTO pa3rpaHkmaBa v\ 
ABa pa3^M4HM BMAa Dataset o6eKTM - cm^ho Tnnn3npaH m HeTnnn3npaH. 

ripn cm/iho TMnn3npaHMfl DataSet cxeMaTa e onucaHa bbb BtHweH XML 
Schema (.xsd) cpai/i/i. 

Bt3MO>KHO e cxeMaTa fla ce 3afla,qe v\ nporpaMHO, KaTO OTfle/iHMTe Ta6/inu.n v\ 
ko/iohm b tax ce npucBOAT Ha DataSet o6eKTa no nporpaMeH ntT. TaKbB 
Dataset e HeTnnn3npaH. Tom HsiMa cbOTBeTHa BrpafleHa cxeMa (cpaw/i, onuc- 
Baiu cxeMaTa), ho crpyicrypaTa My Moxe fla 6"bAe ki3B/ieneHa ot Hero. 

M ABaTa BMfla DataSet o6eKTM MoraT fla ce ki3no/i3BaT, ho Visual Studio 
npefl/iara noBene cpeflCTBa 3a pa6oTa etc cm/iho TMnn3npaH DataSet, komto 
y/iecHABaT nporpaMnpaHeTO v\ HaMa/isiBaT BepoflTHOcrra ot rpeujKM. 

CxeMaTa Ha DataSet o6eKTMTe, KaKTO v\ Ta6/ii/iu.kiTe c flaHHMTe b tax, MoraT fla 
ce M3B/innaT m fla ce 3anncBaT bbb bma Ha XML flOKyMeHTM. Ta3M bb3mo>khoct 
ujupoKO ce M3no/i3Ba npn 3ana3BaHe Ha DataSet o6eKTM bbb bma Ha XML, 
TpaHcnopTupaHe v\ nocneflBamo B"b3craHOB$iBaHe. 

Cm/iho TnnM3npaHM DataSets 

Cm/iho TMnn3npaHMTe DataSets Hac^eflflBaT K/iaca DataSet m M3no^3BaT 
MHCpopMaunflTa ot XML Schema cpai/i/i, 3a fla reHepupaT hob K/iac. B to3m 
Hac/iefleH K/iac o6eKTMTe b KO/ieKu.wnTe, npeflcraBflmw Ta6/ikiu.kiTe, KO/iOHMTe, 

peflOBeTe V\ T.H. Hac/ieflflBaT CbOTBeTHO OT DataTable, DataColumn, DataRow 
H T.H., KaTO Ce fl06aBflT Cnei4MCpM4HM MeTOflM, CBOMCTBa M C"b6klTMfl Cb06pa3HO 

M3no/i3BaHaTa cxeMa. 

HanpuMep, aKO w3no/i3BaMe XML Schema cpaw/i 3a fla reHepupaMe Tnnn3npaH 
DataSet m b Hero ce onucBa Ta6/ii/iu.a MyTabie, to reHepupaHMAT Tnnn3npaH 
DataSet K/iac me MMa cbomctbo MyTabie 3a flupeKTeH flocTtn flo Ta6/iwu.aTa 

CbC CbOTBeTHOTO MMe. V\p\A HeTMnM3HpaHMfl DataSet HflMa B"b3MO>KHOCT 3a 

AnpeKTeH flocTtn no to3m HanwH. 

M3no^3BaHeTO Ha TMnn3npaHM DataSets npaBM nporpaMnpaHeTO no-MHTyn- 
tmbho. To no3BO^ABa Ha Visual Studio fla npefl/io>Ki/i HanpuMep cpyHKuwoHa/i- 
hoct KaTO autocomplete, a Ha KOMnw/iaTopa fla npoBepsiBa 3a HectOTBeTCTBue 
Ha TunoBeTe v\ flpyrn rpeujKM oiue no BpeMe Ha KOMnw/iaui/ifl, BMecTO no 
BpeMe Ha ki3n"b/iHeHkie. 

C/ieflBaT flBa npuMepa, komto ki/uocrpkipaT pa3/ikiKaTa Me>Kfly flocrbna ao 
HeTnnn3npaH v\ cm/iho Tnnn3npaH DataSet. 

flocTi>n ao HeTnnn3npaH DataSet 

Eto Tkinn^eH npuMep 3a flOCTbn flo HeTnnn3npaH DataSet o6eKT: 



DataSet dsUsers = . . . ; 
string username = (string) dsUsers. 
Tables [ "Users" ] .Rows [0] ["username"; 
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Bn>KflaMe, ne 3a fla ocbiuecTBMM flocrbn ,qo CTOMHOCira Ha no/ieTO username b 
irbpBkifl pefl Ha Ta6^nuaTa users Tpa6Ba fla M3no/i3BaMe KO/ieKu.m/iTe Tables 
m Rows m fla MHfleKCupaMe cbOTBeTHO no MMeHaTa Ha Ta6/ikiu.aTa v\ no/ieTO 
(KoeTO e MMa Ha KO/iOHa b Ta6/iwu.aTa), komto ca hm hy>khm. OcBeH TOBa 
Tpa6Ba fla npeo6pa3yBaMe Tuna Ha BtpHaTaTa ctomhoct kbm string. 

flocrbn ao cm/iho Tnnn3npaH DataSet 

Eto Tkini/meH npuMep 3a flocrbn flo cm/iho Tnnn3npaH DataSet: 



UsersDataSet dsUsers = . . . ; 

string username = dsUsers . Users [ 0] . username; 



To3M npi/iMep npaBM cbiflOTO, KoeTO npaBM m ropHMAT, ho b Hero e M3no/i3BaH 
cm/iho Tnnn3npaH DataSet. KaKTO BM>KflaMe, He M3no/i3BaMe abho KO/ieKu.MMTe 

Tables M Rows. BMeCTO TOBa HMaMe CBOMCTBO Users, KOeTO flaBa flOCTbn flO 

ctOTBeTHaTa Ta6/ikiu.a, MMaMe cbomctbo username, KoeTO npeflcraBfl KO/iOHa 
Ha Ta6/ikiuaTa, a cbu\o TaKa v\ TrnrbT Ha CTOMHOCTTa e string m He e hy>kho fla 
ce M3B"bpujBa KOHBepTupaHe. B to3m cnynai/i flocrbnvr ao flaHHkue b DataSet 
o6eKTa e 3HanwTe/iHO ynecHeH. 

Ci>3flaBaHe Ha DataSet 

IHe pa3r/ieflaMe flBa Hankma 3a cb3flaBaHe Ha cm/iho Tnnn3npaH DataSet - 
npe3 XSD flM3aMHepa Ha Visual Studio .NET v\ c MHcrpyMeHTa xsd.exe. 

Ci>3AaBaHe Ha cm/iho Tnnn3npaH DataSet npe3 XML AH3aMHepa 

MoxeM fla M3no^3BaMe XML flM3aMHepa Ha VS.NET, aKO MCKaMe fla MMaMe <\>v\u 
kohtpo/i Hafl flecJDMHupaHeTO Ha cxeMaTa v\nv\ aKO flecJDMHupaMe cxeMa, koato 
He ce 6a3npa Ha BtHweH m3T04hmk. 

fln3aMHep"bT ce OTBapa, KoraTO flo6aBMM DataSet o6eKT npe3 noflMeHKuo Add 
New Item Ha MeHKrro File. no-T04HO, npn M36op Ha File | Add New Item 
ce OTBapa flkia/ioroB npo3opeu, b ziHBaTa nacr Ha komto MMa M36poeHM 
pa3^M4HM Lua6/iOHki Ha o6eKTM, komto MoraT fla 6"bflaT flo6aBAHM b npw/io>Ke- 
HkieTO. OrraM Tpa6Ba fla M36epeM Lua6/iOHa Data Set. B pe3y/iTaTa Ha TOBa ce 
OTBapa .xsd cjDaM/i, b komto MO>KeM fla onmueM cxeMaTa Ha DataSet. MoxeM 
caMM fla onuiueM ua/iaTa cxeMa, a MOxeM v\ fla B/ianwM v\ nycKaMe Ta6/iwu.n ot 
npo3opeua Ha Server Explorer v\ cnep, TOBa fla peflaKTupaMe reHepupaHaTa 
aBTOMaTM^HO cxeMa cnopefl Hy>KflMTe cm. 

ripn 3ana3BaHe Ha .xsd cpan/ia aBTOMaTMUHO ce reHepupa cbOTBeTHkiflT C# 
K/iac. Ako CMe npaBM/iw npoMeHM b .xsd <\>av\n, cbOTBeTCTBam Ha cbiuecTBy- 
Baiu cm/iho Tnnn3npaH DataSet npn 3ana3BaHe Ha npoMeHMTe bbb c|DaM/ia ce 
reHepupa othobo m cbOTBeTHna K/iac, 3a fla 6"bflaT OTpa3eHM HanpaBeHMTe 
npoMeHM. 
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•Microsoft Development Environment [design] - order.xsd 



Rle Edit View Debug 

! # % H % 100% 



Schema Tools Window Help 



" E*9 



| Toolbox 



g x| 



XML Schema 



^ Pointer 



| \e\ element 
[a] attribute 
El attributeGroup 
complexType 
HJ simpleType 
[g] group 
H any 

HI anyAttribute 
LE facet 
S key 
"cU Relation 



Clipboard Ring 



General 



order .xsd 



ti3jrder |(order) 




E custorner-na string 




E customer-ad string 




E items (items) 




A date dateTirne 



E item 



|(items) 



(item) 



tern 



|(item) 



E name 
J E price 
* 



string 



n Schema B XML 



date 
dateTirne 

double 

duration 

ENTITIES 

ENTITY 

float 



_M 



I 



_jd 



H Dataset 



Properties 



•t x| 



price <iss: element > 



"H 



Autolncrement (Default) 


Autolncrement 




Autolncrement 




Caption 




Expression 




NullValue 




Readonly 


(Default) 



B Misc 

abstract 

block 

default 

final 

fixed 

form 

id 

key 

mavHrri ire 



(Default) 
(Default) 

(Default) 

(Default) 

(Collection) 



d 



abstract 

Determines whether this element 
can be used in an instance d ... 



Item(s) Saved 



Cb3flaBaHe Ha cm/iho Tnnn3npaH DataSet c VS.NET - npnMep 

IHe fleMOHCTpupaMe oiue eflMH HanwH 3a cb3,qaBaHe Ha cm/iho Tnnn3npaH 
DataSet - npe3 VS.NET. 

1. C"b3flaBaMe Windows Application npoeKT c MMe strongiyTypedDataSet 

(OT MeHKDTO File | New | Project). 

2. Cnep, c"b3flaBaHe Ha npoeKTa ce OTBapa flM3aMHep"bT Ha VS.NET, b komto 
I/ma npa3Ha cpopMa. C B/ianeHe v\ nycKaHe nocraBAMe sqiDataAdapter 
o6eKT ot Data crpaHwuaTa Ha Toolbox Btpxy cpopMaTa: 



=k 


| Toolbox -e x | 


■ Typed DataSet Forml.cs [Design]* | 


o 
o 


Data 

| 1^ Pointer 


■ _ln|x| 


a 


@ DataSet 
j§j, OleDbDataAdapter 
^ OleDbConnection 
^ OleDbCommand 
j^L, SqiDataAdapter 

8& qnlr-nnn.rHnn 







ripn nycKaHeTO Ha SqiDataAdapter o6eKTa ce crap™ pa noMOiuHMK"bT 3a 
KOHCpurypupaHe Ha DataAdapter (DataAdapter configuration wizard). 
M36npaMe 6yTOHa [Next] Ha npo3opeu.a Ha noMOiuHMKa. OTBapa ce Apyr 
npo3opeu, KtfleTO MO>KeM fla M36epeM Bene cbiuecTByBaiua Bp"b3Ka kbm 
6a3aTa, koato aflanTepvr fla no/i3Ba, v\nv\ fla cb3fla,qeM HOBa. 
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4. M36npaMe 6yT0Ha New Connection... Ot cnej\Ba\nv\n npo3opeu 3aflaBaMe 
HacTpoMKM 3a Bp"b3KaTa - M36npaMe ctpBtpa Ha 6a3aTa ot flaHHM, 
MeTOAtT Ha aBTeHTMKaunfl m MMeTO Ha 6a3aTa, c koato me pa6oTMM. 
M36npaMe Windows aBTeHTHKauna v\ 6a3a Northwind: 



h-JffilSMISffiBWBIHilllBMiMI 



^ 



Choose Vour Data Connection 

fhe d,rXs adapter will execute queries using this zonnection to Ic 
and update data. 



Chocsfi from the; list r:if tinln conniptions currently in Server txplnr 
connection if the one you want is not listed. 



Which data connection should the data adapter use? 



Provider Connection | Advanced | All | 

Specify the following Ed connect to SQL Serve 



llazar 

2 Enter information to log on to the server; 
* UisV/indcfvS N I Integrated seo.«iSy 
Use a soeciiic user name and password: 

■I 



t| Refresh 



Password: 

V Blank password V AIIovj saving password 
3. * Sided- il i r • 

|Northwind 

Attach -:j daiahase r :ie as a database nam*: 
JNorthwind 



3 



Test Connection 



1 



Ot c^eflBaiunfl npo3opeu ce M36npa BMfla Ha 3asiBKaTa, koato aflanTepvr 
me i/i3no/i3Ba, 3a p,a 3an"b/iHki 6"bAemnfl DataSet. M36npaMe SQL 
Statements v\ HaTMCKaMe [Next]. 

B c^eABaiunfl npo3opeu 3aAaBaMe 3aaBKaTa, c koato me pa6oTM 
aflanTeptT. B cnynayi me M3B/ieneM cbfltpaoHkieTO Ha Ta6/ikiu,aTa 

Employees 4pe3 SQL 3aflBKaTa "SELECT * FROM Employees": 



Choose a Query Type 

The data adapter uses SQi 



Ho 1 .'.' should the; data adaptta 



|T Use SQL statements 



C Create new stored procedures 



C" Use existing stored procedures 



r stored procedures, 



l.ul.lW,BIMHlJ!BaiMH!f!l'.']MI 

Generate the SQL statements 

i i -■ i r ii- 

Delete statements, 



e the Insert, Update, and 



■=■ 



;s the delta base? 



r use the Query fcuilder !.■:■ graphically design the query, 



What ddta should the data adapter load into the dataset? 



in (select, insert, update and 



SELECT * FROM Employees 



~3 



Advanced Optioi 



J. 



J. 



C/iefl B"bBe>KflaHe Ha 3a*iBKaTa HaTMCKaMe [Next] v\ b npo3opeu,a, komto 
ce OTBopn M36npaMe [Finish]. 06eKTMTe Ha Bpt3KaTa v\ aAanTepa ce 
noflBABaT b no/ie b AO/iHaTa nacr Ha VS.NET flM3aMHepa (Hapwua ce 
Component Designer). Te MMaT noApa36npamn ce MMeHa - cbOTBeTHO 

SqlConnectionl M SqlDataAdapterl : 
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Stst Page | Generating a Strongly Typed Dataset Fotml.tj [Design]* | 

B: : e ::-eO :i -:e D 



4 t> x 



^RNimiJ 



-jojxj 






d 



5 StJIDataftdaiiter 1 Mj SirfCtannecbtortl 



8. M36npaMe o6eKTa Ha Bp"b3KaTa b npo3opeu.a Properties b /ihbo v\ 
npoMeHAMe MMeTO My Ha cnNorthwind. no cbmMfl Ha^MH npoMeHHMe 
MMeTO Ha aflaruepa Ha daEmpioyees. 

9. M36npaMe daEmpioyees m crapTwpaMe reHepwpaHe Ha Dataset ot Data | 
Generate DataSet. 

10. B npo3opeua, komto ce OTBapa, ocraBAMe HacTpoMKMTe no noflpa36w- 
paHe. Te yKa3BaT fla ce reHepupa hob Tnnn3npaH Dataset, komto fla 
c"bfl"bp>Ka Ta6^nuaTa Employees m fla 6"bfle flo6aBeH kbm flM3aMHepa. 
ripoMeHAMe MMeTO Ha Dataset K/iaca, komto me ce reHepupa, ot 

DataSetl Ha DataSetNorthwind. 

Bsssma 



Data 


Format Tools Window [ 


S Generate Dataset , , , 


Eq Preview Data... 


Configure Data Adapter. . . 



jenerate a data$<?t that includes die specified tables. 
Choose a dataset: 




C Existing 


d 




(* New: |DataSetNorthwind| 


Choose which tahie(s) to add to the dataset: 


Employees (daEmpioyees) 






■s Add this dataset to the designee. 



1 



ll.C/iefl KaTO M36epeM [OK], b ropHna npo3opeu ce reHepupa CTporo 

TMnH3MpaHMfl DataSet DataSetNorthwind (TOM e K/iac) M ce fl06aBfl 
MHCTaHUMfl dataSetNorthwindl Ha T03M K/iac K"bM flM3aMHepa: 



5tart Page Forml.cs [Design]* | 


mmnr^^^^^^^m _mixi 
















^daEmpioyees ^cnNorthwind ©dataSetNorthwindl 



12.Ako cera otbopmm ot Solution Explorer cpaw/ia, DataSetNorthwind. xsd, 
me BMflMM, ne tom ctOTBeTCTBa Ha cxeMaTa Ha Ta6/ikiu.aTa Employees ot 
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6a3aTa ashhh, a 3afl Hero ctom K/iacvr DataSetNorthwind, komto ce 
HaMupa b aBTOMaTMUHO reHepupaHna ot Visual Studio .NET dpai/i/i 
DataSetNorthwind. cs. 




\yb Solution 'Strongly TypedData5et' (1 pn 



- 



3? 

—i 

o 
o_ 
cr 
O 

>; 

% 

ft 

< 

ft 


Forrnl.es [Design]* DataSetNorthwind. Ksd | 










^i^mployees |(Employees) 




9E EnnployeelD int ^ 


E LastNanne string 
E FirstName string 
E Title string 
E TitleOfCourte string j^J 









StronglyTypedDataSet 

'■ >^i References 

j bin 
obj 

s\ App.ico 
_j AssemblyInfo.es 

I 




+ 



DataSetNorthwind.es 

*§y DataSetNorthwind.xsx 
Forml.cs 



J_^J 



Mo>xeM fla pa3MeflaMe cope KOfla Ha K/iaca DataSetNorthwind m me 
ycTaHOBMM, ne tom c"bfl"bp>Ka cbomctbo 3a flocrbn ,qo Ta6/ikiu,aTa 

Employees, KOflTO e OT TMn EmployeesDataTable. T03M K/iac CbLflO e 

cm/iho Tnnn3npaH m cbfl"bp>Ka CBOMCTBa 3a flocrbn flo no/ieTaTa v\ 
peflOBeTe ot Employee Ta6/ikiu,aTa. 

Ci>3AaBaHe Ha cm/iho Tnnn3npaH DataSet npe3 xsd.exe 

flpyr Ha^MH 3a cb3flaBaHe Ha cm/iho Ti/inn3npaH DataSet e npe3 M3no/i3BaHe 
Ha MHCTpyMeHTa xsd.exe, komto ce npeflocraBfl 3aeAH0 c .NET Framework 
SDK. 3a fla i/i3no/i3BaMe kmcrpyMeHTa Tpa6Ba fla pa3no/iaraMe c XSD dpaw/i, 
onucBaiu cxeMaTa Ha DataSet, 3a komto MCKaMe fla cb3flafleM CTporo 
TMnn3npaHM K/iacoBe 3a flocrbn. 

3a reHepupaHe Ha DataSet npe3 KOMaHflaTa xsd.exe ce i/i3no/i3Ba c/ieflHMAT 

CMHTaKCMC: 



xsd.exe /dataset MyDataSet . xsd 



Pe3y/iTarbT ot M3n"b/iHeHne Ha KOMaHflaTa e dpai/i/i MyDataSet.es, komto Mowe 
fla 6"bfle KOMnn^npaH v\ fla ce M3no/i3Ba b ADO.NET npw/io>KeHkie. TeHepupa- 
hmjit DataSet K/iac cbfltpxa cneu.ua/iH w CBOMCTBa 3a Ta6/iwu.nTe ot cxeMaTa v\ 
3a TexHMTe peflOBe v\ ko/iohm. 
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riOAAP'bWKa Ha aBTOMaTMHHO CBl>p3BaHe 

Dataset e eflMH ot K/iacoBeTe b .NET Framework, komto noflfltpaoT aBTOMa- 
tm4ho CB-bp3BaHe (data binding) io>m Windows Forms kohtpo/im m ASP.NET 
ye6 kohtpo/im. 

Data Binding TexHO/iorMHTa ocurypaBa aBTOMaTMUHO 3aAaBaHe Ha ctomhoctm 
Ha CBOMCTBa Ha eflHa v\nv\ noBene kohtpo/im no BpeMe Ha M3n"b/iHeHi/ie. Ctom- 
HOCTMTe ce B3MMaT ot HflKaKBa CTpyKTypa ot flaHHM (MacuB, cnncbK, Ta6/iMua 

M T.H.). 

ripM DataSet e B"b3MO>KHO pa3/lMHHM KOHTpO/lM fla Ce CB"bp>KaT K"bM pa3/lMHHM 

no/ieTa Ha eAHa Ta6/iMua, v\nv\ KbM pa3/iMHHM Ta6/iMUM b Dataset o6eKTa. 
HanpuMep, Bt3MO>KHO e flBe DataGrid kohtpo/im fla ce CBtpxaT KbM flBe 

pa3/lMHHM Ta6/1MUM B DataSet, IOTO npeflCTaBflT MHCpopMaunflTa OT flBeTe 
Ta6/1MUM CbOTBeTHO. B"b3MO>KHO fla Ce OCbLfleCTBflBaT Bp"b3KM Me>Kfly OTfle/lHMTe 

kohtpo/im. TaKa MoraT fla ce pea/in3wpaT master-detail 3aBMCMMOCTM Me>Kfly 
pa3/ii/mHki Ta6/iMUM. 3a ue/iTa e Hy>KHO fla 6"bflaT cb3flafleHM v\ o6eKTM 3a 
ctOTBeTHMTe pe/iauMM b Relations KO/ieKuwflTa Ha Dataset o6eKTa. rioBene 
3a aBTOMaTM^HOTO CB"bp3BaHe MO>Ke fla nponeTeTe b TeMaTa TpacpMneH noTpe- 
6nTe^CKM MHTepcbeMC c Windows Forms ". 



K/iacbT DataTable 

K/iacbT DataTable cbxpaHABa flaHHMTe, noflo6HO Ha Ta6/iMua b 6a3aTa ot 
flaHHM. Tom npeflcraB/iflBa KeujMpaHO KonMe Ha flaHHMTe ot Ta6/iMua b naMeT- 
Ta. To3M K/iac MMa Ba>KHa po/ia b apxMTeKTypaTa Ha ADO.NET. DataTable 
MO>Ke fla ce M3no/i3Ba KaKTO caMOCTOHTe/iHO, TaKa m KaTO nacr ot Dataset 
o6eKTM. M3no/i3Ba ce 3a TMn Ha e/ieMeHTMTe ot KO/ieKUMATa Tables Ha 

DataSet K/iaca. 

EflHa DataTable Ta6/lMUa ce OnMCBa OT K0/10HM (DataColumn), a flaHHMTe B 

Hea ce cbxpaHABaT bbb bma Ha peflOBe (DataRow): 



DataTable 


1 










2 










3 










4 












\ \ \ / / 



DataColumn 
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DataTable flaBa B"b3M0>KH0CT 3a M3B"bpujBaHe Ha pa3/iMHHM onepaunn Btpxy 
AaHHMTe, komto cbxpaHABa. flaHHMTe MoraT fla 6"bflaT cJDn^TpupaHM, copTupaHM 

M MOAMC|DMUMpaHM. 

DataTable C"bfl"bp>Ka Tpn KO/ieKUMM - Columns, Rows M Constraints. Ko/ieK- 

UMMTe columns m constraints flecJDMHupaT cxeMaTa Ha Ta6^nuaTa, AOKaTO 
Rows ctAtpxa caMMTe ashhm. 

DataTable noflAi>p>Ka cnucbK Ha bcmhkm npoMeHM 

DataTable Ta6/iMUMTe ca no-c/io>KHM, otko/ikoto M3Me>KAa Ha nptB noMefl. 
Te He caMO cbAtpwaT b ce6e cm cbBKynHOCT ot peAOBe etc ctomhoctm, ho m 
na3AT bcmhkm npoMeHM, HanpaBeHM no tax. ToBa mhoto ynecHABa mabhtm- 
c|DMUMpaHeTO Ha npoMeHMTe, komto ca M3B"bpiueHM b AaAeHa Ta6/iMua ot 
MOMeHTa Ha HeMHOTO 3ape>KAaHe. 

BcflKa Ta6/iMua noAA^pwa cnMCbK ot Ao6aBeHMTe, M3TpMTMTe m npoMeHeHMTe 
peAOBe b Hea. To3m cnMCbK npM ntpBOHana/iHO e npa3eH. Tom Moxe p,a 6"bAe 
M3B/ieneH no bcako BpeMe c Me-TOAa Getchanges ( ) , a npM Hy>KAa Moxe p,a 

6"bAe M3TPMT C MC-TOAa AcceptChanges ( ) . 

TMnM^eH cueHapMM 3a pa6oTa npM HecB"bp3aHMfl MOAe/i 3a AOCTbn ao AaHHMTe 
e c/ie-AHMflT: 

1. CB"bp3BaMe ce c 6a3aTa ashhm m 3ape>KAaMe ashhm b AaAeHa Ta6/iMua 
(m/im rpyna ot ja6nv\u,v\, cbAtpxaiuM ce b AaAeH Dataset). 

2. Pa6oTMM ziOKa/iHO c Ta6/iMuaTa - Ao6aB*iMe, peAaKTMpaMe m M3TpMBaMe 
peAOBe ot Hea. 

3. B AaAeH MOMeHT ce CB"bp3BaMe othobo c 6a3aTa ashhm m a aKTya- 
/iM3MpaMe. ToBa craBa KaTO M3B/ieneM npoMeHeHMTe 3anMCM c MeTOAa 
Getchanges o m M3B"bpujMM cbOTBeTHM npoMeHM, KaTO pa3peujMM eBeH- 
Tya/iHMTe kohc|d/imktm, komto ce no/iynaBaT. HaKpaa M3BMKBaMe MeTOAa 
AcceptChanges ( ) 3a p,a anynv\paMe cnMCbKa c npoMeHMTe no ja6nv\- 
uaTa, TtM KaTO Te Bene ca 0Tpa3eHM b 6a3aTa ashhm. 

HaHacflHeTO Ha npoMeHMTe b 6a3aTa ashhm m pa3peiuaBaHeT0 Ha kohc|d/imk- 
TMTe, komto MoraT p,a ce no/iynaT, e cno>KHa 3aAana, koato ce M3B"bpujBa uav\- 
necro nocpeACTBOM DataAdapter K/iacoBeTe. To3M npo6/ieM me pa3r/ieAaMe b 
p,ejav\i\v\ Ma/iKO no-HaTaT"bK. 

Ochobhm CBOMCTBa Ha DataTable 

KaKTO 3HaeM, AaHHMTe b K/iaca DataTable ca cbCTaBeHM ot peAOBe, BceKM ot 
komto npeACTaB^ABa CbBKynHOCT ot no/ieTa, a TMnoBeTe Ha Te3M no/ieTa ce 
Aec|DMHMpaT ot KO/iOHMTe. 3a AOCTbn ao peAOBeTe, KO/iOHMTe m ocraHa/iMTe 
e^eMeHTM Ha eAHa Ta6/iMua k/i a cbT DataTable npeA.nara CbOTBeTHM CBOMCTBa. 
fl,a pa3MeAaMe no-Ba>KHMTe ot tjix: 
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- Rows - Bptiua KO/ieKuwfl ot peAOBeTe b Ta6/ii/iuaTa. 06eKTMTe b KO/ieK- 
UMATa ca ot Tkin DataRow m MoraT p,a ce AOCTbrmaT npe3 MHAeKCupaHe no 

HOMep Ha peAa - Rows [index]. 

- columns - npeAcraBfl KoneKUMn ot KO/ioi-mTe b Ta6/iwuaTa. 06eKTMTe b 
Ta3M KoneKUMn ca ot Tun DataColumn m MoraT p,a 6"bAaT AOCTtnBaHM 
npe3 MHAeKCupaHe no mhackc v\nv\ no MMe - columns [...] . 

- PrimaryKey - M3no/i3Ba ce 3a 3aAaBaHe m ki3B/innaHe Ha ntpBwueH 
k/iioh Ha Ta6/iwuaTa. CbAtpwa MacuB ot Datacoiumn o6eKTM, komto cbc- 
TaBAT n"bpBM4HMfl K/iion Ha Ta6/iwuaTa. 3aAaBa yHMKa/iHa ctomhoct m no 
Hero MoraT p,a ce Ttpc^T peAOBe b Ta6/ii/iuaTa. 

- constraints - ki3no/i3Ba ce 3a 3aAaBaHe Ha orpaHwueHWfl b Ta6/ikiuaTa. 
OrpaHM^eHMflTa MoraT p,a 6"bAaT no yHMKa/iHOcr Ha KO/iOHa {v\nv\ rpyna 

OT KO/IOHM) V\I\V\ nO B"bHLUeH K/1KDH. 

- HasErrors - Bptiua p,anv\ b Ta6/iwuaTa MMa rpeujKM. rpeujKMTe ce 
M3no^3BaT HaM-necro 3a MHAMKauna Ha npo6/ieMki, CB"bp3aHM c HaHaca- 
HeTO Ha npoMeHMTe b 6a3aTa ashhu. 

Ochobhm Me to am Ha DataTable 

no-Ba>KHMTe MeTOAM Ha K/iaca DataTable ca CB"bp3aHM c Ao6aB*iHeTO Ha hobm 
peAOBe i/i ko/iohm: 

- NewRowO - cb3AaBa hob npa3eH peA (DataRow), komto cbAtpwa no/ieTa, 
cbOTBeTCTBaiun Ha KO/iOHi/iTe ot Ta6^nuaTa, ho He ro Ao6aB*i b Ta6/iw- 
uaTa. riporpaMMCTbT Tpa6Ba abho p,a ro Ao6aBM, eBeHTya/iHO cnep, KaTO 
e 3aAa/i ctomhoctm Ha no/ieTaTa My. 

- Rows. Add (DataRow) - Ao6aB*i peA KtM KO^eKunflTa Rows Ha Ta6/ikiuaTa. 
PeAtT Tpa6Ba Aa e 6m/i Bene cb3AaAeH npeAM TOBa. 

- Columns. Add (DataColumn) - A06aBfl KO/lOHa KtM KO/ieKUMflTa OT KO/10- 

hm Ha Ta6/iwuaTa. Ko/iOHaTa Tpa6Ba Aa e 6w/ia cb3AaAeHa npeAM TOBa. 

- GetchangesO - ki3B/iwna cnncbKa Ha npoMeHMTe, HanpaBeHM no Ta6/iw- 
uaTa. 

- Acceptchanges ( ) - HaHac*i BCM4KM npoMeHM no AaHHMTe b Ta6^nuaTa v\ 
M34MCTBa cnncbKa Ha npoMeHMTe. 

- GetErrors ( ) - Bptiua peAOBeTe c rpeujKM. M3no^3Ba ce Haw-necro 3a 
M3B/iMnaHe Ha cnncbKa etc 3anncnTe, komto ca npeAM3BMKa/iki koh- 
cp^mkt npn o6HOBABaHe Ha 6a3aTa AaHHM. 

Pa6oTa c DataTable 

B Ta3M TOUKa me HaB/ie3eM b noBene p,ejav\j\v\ othocho pa6oTaTa c K/iaca 

DataTable, U\e pa3r/ieAaMe K/iacOBeTe DataRow M DataColumn M Cb6MTMflTa, 
KOMTO DataTable nOAA"bp>Ka. 
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Cb3AaBaiie Ha DataTable 



B cb3flaBaHeT0 Ha MHCTaHunn Ha DataTable H^Ma hmluo c/io>kho. Cb3flaBaT ce 
KaKTO BCM4KM o6eKTM b .NET Framework: 



DataTable table = new DataTable 



C/iefl cb3flaBaHeT0 Ha flafleHa Ta6/ikiua, o6mkhob6ho ce flecJDMHupaT KO/iOHkiTe 

M 4pe3 fl06aBflHe Ha DataColumn MHCTaHUMM K"bM CnMCbKa M Columns. C/ieA 

TOBa o6nKHOBeHO b Ta6/inuaTa ce 3ape>KAaT HAKaKBM peAOBe. IHe bmamm 
npuMep KaK craBa bcmuko TOBa cnep, Ma/iKO. 

K/iacbT DataRow 

Ko^eKUMflTa Rows Ha K/iaca DataTable C"bA"bp>Ka 06eKTM OT K/iaC DataRow. 

K/iacbT DataRow npeAcraB/iflBa eAMH peA ot Ta6/iwua. Hpe3 Hero Mowe p,a ce 
M3B^M4aT m npoMeHAT CTOMHOCTMTe b no/ieTaTa Ha peAa. DataRow MMa no eAHO 
no/ie 3a BC^Ka KO/iOHa ot KO/ieKui/mTa columns Ha Ta6/inuaTa, c koato e 

CB"bp3aH. 

noHe>Ke, KaKTO Bene 3HaeM, Ta6/ikiukiTe 3anoMHAT bcmukm npoMeHM, Hanpa- 
BeHM no TexHMTe peAOBe. no Ta3M npwuwHa peAOBeTe cbxpaH^BaT MHCJDopMa- 
UMfl 3a cbcroflHkieTO cm. Eamh peA Mowe p,a 6"bAe b pa3/iwnHi/i cbcroflHWfl - 
npoMeHeH, m3tpmt, HOBOAo6aBeH, pa3KaneH (HecB"bp3aH c Ta6/ikiua) v\nv\ 
HenpoMeHeH. CbcroflHkieTO Ha AaAeH peA ce cbxpaHABa b cbomctboto My 

RowState, KOeTO e OT M36poeHMfl TMn DataRowState. 

Ci>3AaBaHe Ha peAOBe 

KoHCTpyKToptT Ha K/iaca DataRow Hapo^HO e HanpaBeH nacreH, 3a p,a He ce 

M3BMKBa AHpeKTHO. 06eKT OT K/iaC DataRow Ce Cb3AaBa C M3BMKBaHe Ha MeTO- 

Aa NewRowO Ha K/iaca DataTable. To3M MeTOA cb3AaBa npa3eH peA cnopeA 
cxeMaTa Ha Ta6/ikiuaTa 6e3 p,a ro Ao6aB*i b Hea. HoBOCb3AaAeHMTe peAOBe 
ntpBOHana/iHO ca b cbcroflHwe "pa3KaneH", 3aiuoTO He ca Ao6aBeHM kbm 
HkiKOfl Ta6/iwua. 

Cnep, KaTO e cb3AaAeH peAvr, MOweM p,a 3aAaBaMe ctomhoctm Ha no/ieTaTa My 
v\ p,a ro Ao6aBMM kbm KO/ieKuwflTa Rows Ha cbOTBeTHkia DataTable o6eKT. 

flocTbntT ao ctomhoct b AaAeHa KO/iOHa Ha peAa ce ocbmecrBsiBa npe3 
MHAeKCupaHe, KoeTO MO>Ke p,a 6"bAe no HOMep v\nv\ no MMe Ha KO/iOHa. 

K/l a CbT DataRow MMa MeTOA Delete () , KOMTO MapKMpa peAa KaTO M3Tpi/IT. T03M 

MeTOA He M3TpnBa peAa ot DataTable, AOKaTO He ce M3BMKa MeTOAt>T 

AcceptChanges ( ) 3a T03M peA, H/1M Update ( ) MeTOAa Ha DataAdapter 06eKTa 
(BCblUHOCT, nOC/ieAHklflT MeTOA MMn/ll/IUMTHO BklKa AcceptChanges ( ) 3a peAa). 

flo6aBflHe Ha peA b Ta6/iMua - npMMep 

Eto eAMH npuMep 3a cb3AaBaHe v\ Ao6aB*iHe Ha peA b Ta6/ikiua, koato cbAtp- 
>Ka MHCJDopMauMfl 3a aBTopn: 
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// The row is detached (not added to 


the 


table) 


DataRow row = authorsTable . NewRow () ; 






row["au id"] = 1; 








row["au fname"] = 


"Branimir" ; 






row["au lname"] = 


"Giurov"; 






row["au phone"] = 


"+359 2 XXX XXXX"; 






// Add the row to 


the table 






authorsTable . Rows 


Add ( row) ; 







K/iacbT DataTabie cbfl"bp>Ka KoneKixwn ot peflOBe v\ He no3BO/i*iBa eflHa v\ 
cbiua MHCTaHunfl Ha pecpepeHTHna Tun DataRow fla 6"bfle ,qo6aBflHa noBene ot 

BeAH"b>K. 




3a BceKM hob pea, komto me flo6aBJue ki>m Ta6/iML(a Tpn6Ba 
fla ci>3flafleTe hob o6eKT ot Tun DataRow, a He fla M3no/i3BaTe 
noBTopHO hsikom Bene ci>3flafleH. B npoTMBeH c/iynaii me me 
Hacrbrw M3K/noHeHne. 



K/iaci>T DataColumn 

Ko/ieKUklflTa Columns Ha K/iaca DataTabie Cbfl"bp>Ka DataColumn 06eKTM. 
DataColumn OnMCBa eflHa KO/lOHa OT DataTabie. Tfl 3aflaBa MMeTO (npe3 
CBOMCTBOTO ColumnName), Tkina Ha flaHHMTe B KO/lOHaTa (CBOMCTBO DataType), 

KaKTO m MHCpopMaunfl 3a TOBa fla/iM CTOMHOCTMTe b KO/iOHaTa ce reHepupaT 

aBTOMaTM4HO, pa3/lMHHM OrpaHMHeHMfl Btpxy CTOMHOCTMTe B KO/lOHaTa M flp. 

HoBa KO/iOHa ce cb3flaBa c onepaTopa new KaTO ce M3BMKa KOHCTpyKTopa Ha 
K/iaca DataColumn. C/iefl KaTO ce 3aflaflaT ctomhoctm Ha CBOMCTBaTa Ha 
cb3flafleHMfl o6eKT, tom ce flo6aBfl kbm KO/ieKUMATa columns Ha cbOTBeTHMfl 

DataTabie 06eKT. 

TtM KaTO DataColumn e nacr ot HecB"bp3aHMfl MOfle^, to3m K/iac e He3aBMCMM 

OT M3T04HMKa Ha flaHHM. riO Ta3M npM4MHa, TMITbT Ha flaHHMTe B KO/lOHaTa, 

komto ce 3aflaBa, e .NET Framework TMn, a He TMn, CB"bp3aH c M3T04HMKa. npM 
M3B^M4aHe Ha flaHHMTe ce npaBM cbOTBeTCTBMe Me>Kfly 3aflafleHMfl TMn m 
BtpHaTMfl ot flocraBUMKa Ha flaHHM TMn. KoraTO ce 3aflaBa TMntT Ha KO/iOHa, 
Tpa6Ba fla ce BHMMaBa 3aflaBaHMAT TMn fla e ctBMecTMM c TMna b M3T04HMKa 
Ha flaHHM. 

Kosiohm c aBTOMaTMHHO reHepMpaHM CTOMHOCTM 

B"b3MO>KHO e 3a flafleHa KO/iOHa fla ce 3aflafle ctomhoctmt6 b Hea fla ce 
reHepMpaT aBTOMaTMHHO. TaKa ce ocMryp^Ba yHMKa/iHa ctomhoct b cbOTBeTHa- 
Ta KO/iOHa 3a BceKM flo6aBeH b Ta6/iMuaTa pefl. 3a Ta3M ue/i ce M3no/i3BaT 

C/ieflHMTe CBOMCTBa Ha DataColumn: 
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- Auto Increment - npneMa CTOMHOCTM true M false, KaTO yKa3Ba fla/lkl 

CTOMHOCTMTe b KO/iOHaTa fla ce reHepupaT aBTOMaTMUHO. 

- AutoIncrementSeed - 3aflaBa Hana/lHaTa CTOMHOCT, OT KOflTO fla 

3anonHe reHepupaHeTO Ha ctomhoctm. 

- Autoincrementstep - 3aflaBa hmc/io, c KoeTO fla ce pa3/ikmaBaT TeKymo 
reHepupaHaTa ctomhoct ot npeflxoflHaTa (MO>Ke fla 6"bfle KaKTO no/io>Kki- 
Te/iHO, TaKa v\ OTpi/iuaTe/iHo). 

Eto eflMH npuMep 3a cb3flaBaHe Ha KO/iOHa, koato ce yBe/iwuaBa aBTOMaTMUHO 
npn flo6aBAHe Ha pefl: 



DataColumn column = new DataColumn 


"id", 


typeof (long) ) ; 


column . Autolncrement = true; 






column .AutoIncrementSeed = 0; 






column .Autoincrementstep = 1; 







C^efl KaTO KO/iOHaTa e cb3fla,qeHa, ta MO>Ke fla 6"bfle flo6aBeHa b flafleHa 
Ta6/ikiua no cnep,uv\s\ hcmv\h: 



DataTable table = new DataTable 
table . Columns .Add (column) ; 



flo6aBAHeTO Ha flafleH o6eKT ot Ti/in DataColumn KtM flafleHa Ta6/ii/iua MO>Ke 
fla CTaBa Haw-MHoro BeflH"b>K. 



& 



AHa/iornHHO Ha peflOBeTe, npw cb3flaBaHeTO Ha hobs KO/iOHa, 
KonTO me flo6aBfiTe kt»m Ta6/iML(a, Tpn6Ba fla cb3flafleTe hob 

o6eKT OT TMn DataColumn. 



Cb6MTMfl Ha x/iaca DataTable 

K/iaCbT DataTable MMa HeTkipkl C"b6klTMfl, KOMTO Ce npeflM3BMKBaT OT fleMCTBMfl, 

M3n"b^HflBaHM Btpxy peflOBe ot Ta6/ii/iuaTa v\ p,se cb6v\Tv\s\, CB"bp3aHM c flew- 

CTBMfl Btpxy KO/lOHMTe. 

C"b6MTMflTa RowChanging M RowChanged ce npeflM3BMKBaT npn npOMflHa Ha pefl 

v\nv\ npn npoMAHa Ha cbomctboto Rowstate Ha flafleH pefl. ToBa BK/iK>nBa 
Ao6aBflHe Ha pefl, npoMHHa Ha no/ie ot pefla, M3TpnBaHe Ha pefl v\ flp. 
ritpBOTO ot tax ce npeflM3BMKBa npeflki npoMflHa, a btopoto - cnefl. ripn^n- 
HaTa 3a HacrbnBaHe Ha c"b6nTneTO MO>Ke fla ce onpefle/ii/i ot cbomctboto 

Action Ha apryMeHTa DataRowChangeEventArgs, KOMTO ce nOflaBa Ha Cb6kl- 

TueTO. CaMMAT pefl, komto 6nBa npoMeHAH, MO>Ke fla ce flocrbrm npe3 cbom- 
ctboto Row Ha CbLflkifl apryMeHT. 

C"b6MTMflTa RowDeleting M RowDeleted HaCTbnBaT CbOTBeTHO npeflkl M C/iefl 

M3TpnBaHe Ha pefl ot Ta6/ii/iuaTa. Te MMaT cbiunTe apryMeHTM v\ CBOMCTBa KaTO 
npeflxoflHMTe flBe cb6i/iTMfl. 
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C"b6MTMflTa ColumnChanging M ColumnChanged ce npeflM3BMKBaT npn npOMflHa 

Ha cbfl"bp>KaHMeTO Ha HAKoe no/ie b hakom pefl Ha Ta6/ikiuaTa. ritpBOTO ce 
npeAM3BMKBa npn npoMHHa Ha ctomhoct, a btopoto - cnep, M3BtpujBaHe Ha 
npoMHHaTa. M ABeTe Cb6v\jv\n npeAOcraBHT Ha o6pa6oTni/iKa Ha ct6nTneTO 

apryMeHT OT Tkin DataColumnChangeEventArgs . T03M apryMeHT CbA"bp>Ka 

cneuncpM4Ha MHCpopMauna 3a c"b6nTneTO, HanpuMep MMa CBOMCTBa Row v\ 
column, npe3 komto MO>Ke p,a ce onpeAe/iw kom peA ce npoMeHH v\ b koh 
KO/iOHa ce M3BtpujBa npoMAHaTa. Te3M c"b6nTMfl necro ce M3no/i3BaT 3a 
Ba/ikiAwpaHe Ha ashhu. 

Pa6oTa c DataTable - npMMep 

C^eABaiunflT cpparMeHT ot cope koa M/uocrpHpa i/i3no/i3BaHeTO Ha DataTable: 



DataTable tbl 



new DataTable ( "Authors"! 



tbl . Columns .Add ( "au_id" , typeof (int) ) ; 
tbl . Columns .Add ( "au_fname" , typeof ( string) ) ; 
tbl . Columns .Add ( "au_lname" , typeof ( string) ) ; 
tbl . Columns .Add ( "au_phone" , typeof ( string) ) ; 

// The row is detached (not added to the table) 
DataRow row = tbl . NewRow () ; 

row[0] = 1; 

row[l] = "Branimir"; 

row [2] = "Giurov"; 

row["au_phone"] = "+359 2 XXX XXXX"; 

tbl . Rows .Add ( row) ; 

Console. WriteLine ("ID: " + tbl . Rows [ 0] [ 0] + "\n" + 
"First Name: " + tbl . Rows [ 0] [ "au_fname" ] + "\n" 
"Last Name: " + tbl . Rows [ 0] [2 ] + "\n" + 
"Telephone Number: " + tbl . Rows [ 0] [ 3] ) ; 



Pe3y/iTarbT ot i/i3n"b/iHeHkieTO Ha ropHi/m npuMep e noKa3aH Ha KapTMHKaTa: 



H"D:\Lazar\MagCoursel\magcoursel\NETBook\ADO.NET\ADO 



ID: 1 

First Name: Branimir 

Last Name: Giurou 

Telephone Number: +359 2 XXX XXXX 

Press any hey to continue. 



m 



j 



B npuMepa ce cb3AaBa hob DataTable o6eKT, cb3AaBaT ce v\ ce Ao6aBHT 
HAKO/iKO ko/iohm, cnep, KoeTO ce cb3AaBa hob peA ot Ta6^nuaTa, ioto ce 
M3no^3Ba MeTOAtT NewRow o Ha DataTable. 3aAaBaT ce ctomhoctm Ha no/ie- 
TaTa Ha peAa v\ tom ce Ao6aB*i kbm KO/ieKuwaTa Rows Ha Ta6/ii/maTa. 3a6e/ie- 
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>KeTe, ne no/ieTaTa Ha pefla ca flocrbnHki iokto no MHfleKC, TaKa v\ no MMe Ha 
KO/iOHaTa. HaKpaa BtBefleHMTe b pefla ctomhoctm ce M3Be>KflaT. 

M3no/i3BaHe Ha orpaHimeHiifi (constraints) 

3aeflH0 c KO/iOHMTe, orpaHi/meHWATa yuacrBaT b onucaHneTO Ha cxeMaTa Ha 
Ta6/iwuaTa. HeKa pa3r/ieflaMe pa3/ii/mHkiTe BMflOBe orpaHkmeHWH, komto ce 

nOflfl"bp>KaT OT K/iaca DataTable. 

ni>pBimeH k/ik>h 

ri"bpBM4HMflT K/1KDH npeflCTaB/lflBa eflHa V\I\V\ HflKO/IKO K0/10HM, KOMTO yHMKa/lHO 

onpefle^AT BceKM pefl b Ta6/ikiuaTa. 3a pa3/im<a ot ocraHa/ikiTe BMflOBe orpa- 

HkmeHMfl, TOM e flOCTbneH 4pe3 CBOMCTBOTO PrimaryKey Ha DataTable, a He e 

nacr ot KO/ieKunflTa constraints. ritpBM4HMflT k/ikdh npeflcraB/iHBa ctiueBpe- 
MeHHO m unique orpaHi/meHi/ie. no Hero MoraT fla ce TbpcaT peflOBe c MeTOfla 

Find() Ha KO/ieKUklflTa Rows. 

flec|3MHMpaHe Ha ni>pBimeH kjiioh (primary key) 

C^eflBaiflMflT KOfl noKa3Ba flecJDMHupaHe Ha ntpBkmeH k/ikdh. fleMOHcrpi/ipa ce 
flecJDMHupaHe Ha ntpBkmeH k/ikdh, cbcraBeH ot eflHa KO/iOHa v\ ot hhko/iko 
ko/iohm: 



// Single column PK 

dtCustomers . PrimaryKey = new DataColumn ( ) 

{ 

dtCustomers . Columns ( "CustomerlD" ) 

} 

// Multiple columns PK 

dtEmployees . PrimaryKey = new DataColumn ( ) 

{ 

dtEmployees . Columns ( "LastName" ) , 
dtEmployees . Columns ( "FirstName" ) 

} 



B ntpBMfl C/iynaM Ha CBOMCTBOTO PrimaryKey Ha Ta6/lkluaTa dtCustomers ce 

3aflaBa ioto ctomhoct MacuB, cbfltpwam KO/iOHaTa customeriD Ha ctiuaTa 
Ta6/ii/iua. 

B"bB BTOpklfl C/iynai/i Ha CBOMCTBOTO PrimaryKey Ha Ta6/lkluaTa dtEmployees ce 
npMCBOflBa MaCMB, Cbfl"bp>Kam flBe KO/lOHkl - LastName M FirstName - OT 

cbmaTa Ta6/ikiua. 

ForeignKey n Unique orpammeHMsi 

B KO^eKunflTa constraints MoraT fla ce nocraBHT flBa BMfla orpaHi/meHMH 

Btpxy Ta6/lMUaTa - OrpaHklneHI/m no BtHLUeH K/1KDH (ForeignKeyConstraint) 
M OrpaHMHeHklfl no yHMKa/lHOCT (UniqueConstraint). 
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ForeignKeyConstraint orpaHi/meHi/ieTO 3aflaBa KO/iOHa v\i\v\ rpyna KO/IOHM B 
Ta6/ikiua, 4mmto ctomhoctm Tp$i6Ba fla ce cpeiuaT b onpeAe/ieHa KO/iOHa 
(ko/iohm) b Apyra Ta6/iwua, T.e. M3n"b/iH*iBa cpyHKunaTa Ha BtHweH k/ik>h 
(foreign key) b 6a3aTa OTAaHHM. 

UniqueConstraint Onpefle/lfl eAHa M/1M HflKO/IKO KO/IOHM, 3a KOklTO BCeKM peA 

OTTa6^nuaTa Tpa6Ba p,a MMa yHMKa/iHi/i ctomhoctm. 

flecjjMHnpaHe Ha UniqueConstraint m ForeignKeyConstraint 

fla npeAnO^O>KMM, ne MMaMe DataSet 06eKT C kIMe ds V\ Ta6/lklUkl Products, 

customers m orders b Hero. CneABamkiflT npwMep AeMOHCTpupa cb3AaBaHe Ha 

UniqueConstraint OrpaHkmeHkie: 



ds . Tables [ "Products" ] . Constraints .Add ( 
new UniqueConstraint ( "UC_ProductName" , 

ds . Tables [ "Products" ] . Columns [ "ProductName" \ 



TOBa CTaBa KaTO K"bM KO/ieKUklflTa Constraints Ha DataTable o6eKTa, npeA- 
CTaBfllU Ta6^MUaTa Products ce A06aBM UniqueConstraint 06eKT. B KOH- 
CTpyKTOpa Ha UniqueConstraint 06eKTa Ce 3aAaBa 3a KOM KO/IOHM Ce OTHaCfl 

orpaHM^eHneTO. 

ETO npMMep KaK ce Cb3AaBa V\ ForeignKeyConstraint OrpaHMHeHMe: 



ForeignKeyConstraint custOrderFK = 

new ForeignKeyConstraint ( "CustOrderFK" , 

ds . Tables [ "Customers" ] . Columns [ "Customer ID" \ 
ds .Tables [ "Orders"] . Columns [ " Customer ID " ] ) ; 

custOrderFK. DeleteRule = Rule. None; 

// Cannot delete a customer value 

// that has associated existing orders. 

ds .Tables [ "Orders"] . Constraints .Add (custOrderFK) 



ripn AecpMHMpaHeTO Ha ForeignKeyConstraint ITbpBOHana/lHO Ce Cb3AaBa 

o6eKT ot T03M Tun, KaTO My ce noAaBa MMe Ha orpaHwueHweTO, KO/iOHa- 
poAMTe/i (b cnyna$i customeriD b Ta6/ikiuaTa customers) m KO/iOHa-HacneAHMK 
(b c/iynaa customeriD b Ta6^nuaTa orders). C/ieA TOBa Ha cbomctboto 
DeleteRule Ha orpaHwueHweTO ce 3aAaBa ctomhoct None, KoeTO 03HanaBa, ne 
ot Ta6/inuaTa-poAMTe^ He MO>xe p,a ce M3Tpne peA, aKO b Ta6/iwuaTa-Hac/ieA- 
hmk MMa cbOTBeTCTBaiu Ha Hero poAHTe/iCKi/i peA- HaKpaa orpaHi/meHkieTO ce 
Ao6aBfl KtM KO^eKunflTa ot orpaHM4eHMfl Ha Ta6/ikiuaTa orders. 

Hpe3 CBOMCTBaTa UpdateRule M DeleteRule Ha ForeignKeyConstraint K/iaca 

MO>KeM Aa 3aAaBaMe KaKBO Aa ce cnyuBa c noA^MHeHUTe 3anncn b Ta6/ikiuaTa- 
Hac^eAHMK npn npoMHHa Ha 3annc ot Ta6/inuaTa-poAMTe/i, ot koato Te 
3aBMCAT. Mo>KeM Aa 3aAaAeM KacKaAHa npoMHHa/i/i3TpnBaHe, aBTOMaTMUHO 
3aAaBaHe Ha ctomhoct null, aBTOMaTMUHO 3aAaBaHe Ha noApa36npaiua ce 
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ctomhoct, v\nv\ iokto b npMMepa - HMKaKBO AewcTBue, npn KoeTO 3anncnTe ot 
Ta6/inuaTa-Hac/ieAHkiK He ce npoMeHAT, ho ce npeAM3BMKBa M3K/iioneHMe 3a 
HapyiueHne Ha orpaHwueHweTO npn onuT 3a M3TpnBaHe v\nv\ HeBa/iMAHa 
npoMAHa Ha peAa ot poAMTe/iCKaTa Ta6/iMua. 

noTpe6iiTe/iCKM 113 pa 3 II 

ADO.NET no3BO/i*iBa c"b3AaBaHe Ha ko/iohm, 6a3npaHM Ha M3pa3n. Te3M M3pa- 
3M MoraT p,a ce M3no/i3BaT 3a M3B"bpujBaHe Ha npecMATaHMfl Btpxy ctomhoctm 
Ha ko/iohm b eAMH peA v\nv\ M34nc^flBaHe Ha arperaTHM cjdyhkumm Btpxy 
MHO>KecTBO peAOBe. 

M3pa3MTe, komto ce M3no^3BaT 3a AecJDMHupaHe Ha KO/iOHaTa, ce 3aAaBaT ot 
nporpaMMCTa v\ ce npucBOABaT Ha cbomctboto Expression Ha K/iaca 
Datacoiumn. flpuMep 3a TaKtB M3pa3 MO>Ke Aa 6"bAe cnep,Hv\s\T\ 



Sum( [UnitPrice] * [Quantity] ) 



B KO/iOHa, AecJDMHupaHa npe3 M3pa3, pea/iHO He ce cbxpaHABa HMKaKBa 

MHCJDOpMaUMfl, a CTOMHOCTMTe B Hefl Ce 1/134 MC/lflBaT npM 06p"blUeHMe K"bM TAX. 
KoraTO ce 3aAaAe CBOMCTBOTO Expression, aBTOMaTMUHO Readonly CBOM- 

ctboto 3a cbOTBeTHaTa KO/iOHa CTaBa true. 

Ko/iOHMTe, AecJDMHupaHM npe3 M3pa3, MoraT Aa ce M3no/i3BaT cbBMecmo c 
pe^aunnTe poAMTe/i/HacneAHMK, komto me 6"bAaT o6acHeHM no-noApo6HO 
Ma/iKO no-HaTaT"bK. Cnep, AecJDMHupaHe Ha pe/iauMfl, ta Moxe Aa ce M3no/i3Ba 
3a cb3AaBaHe Ha KO/iOHa, hmmto ctomhoctm ce M3HMC/i*iBaT Ha 6a3aTa Ha 
ctomhoctm ot CB"bp3aHMTe Ta6/iMUM. B to3m c/iynai/i MoraT Aa ce M3nO/13BaT M 

arperaTHMTe (fcyHKUMM Avg(...) , Count(...) , Sum(...) , Min(...) M Max(...) . 

noTpe6nTe^CKMTe M3pa3M MoraT Aa ce ki3no/i3BaT 3a cb3AaBaHe Ha cnep,uv\je 
BMAOBe ko/iohm: 

- Ka/iKynwpaHa KO/iOHa; 

- arpernpaHa KO/iOHa; 

- KOHKaTeHaunfl Ha ko/iohm; 

- o6p"biueHne kbm Ta6/iMua poAMTe/i m/im Hac/ieAHMK (c M3no/i3BaHe Ha 
AecJDMHupaHa pe/iauM*i). 

ripMMep 3a flecjDMHMpaHe Ha KO/iOHa npe3 M3pa3 

C^eABaiunflT npuMep noi<a3Ba KaK motom Aa AecJDMHupaMe Ka/iKynwpaHa 
KO/iOHa 3a M34nc^flBaHe Ha ueHa c BK/iioneH AaHtK Ao6aBeHa ctomhoct (/mC). 
B Hero ce cb3AaBa KO/iOHa pricevat, 3aAaBa ce ctomhoct Price * 1.2 Ha 

CBOMCTBOTO Expression Ha KO/lOHaTa M Tfl Ce A06aBfl K"bM KO/lOHMTe Ha 

Ta6^MuaTa productsTabie. B c/iyna*i CTOMHOCTMTe b KO/iOHaTa me 6"bAaT 
M34MC^eHM npe3 yMHOwaBaHe Ha CTOMHOCTMTe b KO/iOHaTa Price no 1.2: 
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// Calculated field - VAT 
DataColumn priceVat = new DataColumn i 
"Price (VAT) ", typeof (decimal) ) ; 

priceVat . Expression = "Price * 1.2"; 

productsTable . Columns .Add (priceVat) ; 



DataRelation o6eKTM 

DataReiation K/iacvr ce M3no/i3Ba 3a cb3AaBaHe Ha Bp"b3KM Me>Kfly Ta6/iwuki 
npeAMMHO c HaBkiraunoHHa ue/i. Te ce M3no/i3BaT necro npn pa6oTa CTa6/ii/mi/i 
b OTHOiueHMe poflMTe^-Hac^eflHMK (master-detail ja6nv\u,v\). Hpe3 tax /ieci-io 
ce M3B/iMHa cnncbKtT Ha peAOBe ot noA^kmeHaTa Ta6/ii/iua (Ta6/iwuaTa-Hac- 
^eAHMK), CB"bp3aHM c peA ot r/iaBHaTa Ta6/ii/iua (Ta6/ii/maTa-poAHTe/i). 

DataRelation 06eKTMTe ce CbxpaHflBaT B KO/ieKUklflTa Relations Ha 
DataTable. 

Pe/iauiMM n orpaHMHeHMsi 

ripn cb3AaBaHeTO Ha DataRelation Me>KAy ABe Ta6^Mun He e 3aA"b/i>KMTe.nHO 

Aa ce Cb3AaAaT V\ CbOTBeTHMTe OrpaHMHeHMfl (ForeignKeyConstraint M 
UniqueConstraint). no nOApa36npaHe ce Cb3AaBa UniqueConstraint B"bpxy 
KO/lOHaTa OT pOAHTe/lCKaTa Ta6/lkiua V\ ForeignKeyConstraint Btpxy KO/10- 

HaTa ot Ta6/ii/maTa-Hac/ieAHi/iK. ToBa no3BO/iflBa Aa ce rapaHTupa MHTerpnTe- 
TtT Ha AaHHMTe b Ta6^nuMTe, ho aKO TaKaBa cpyHKuwoHa/iHOcr He e Hy>KHa 
MO>Ke Aa ce ki3K/iK>nki. 3a ue/iTa ce M3no/i3Ba kohctpyktop Ha DataRelation, 
komto npneMa KaTO eAHH ot napaMeTpnTe cm 6yneBa ctomhoct, yi<a3Bama Aa 
ce cb3AaAaT nv\ orpaHkmeHi/m v\i\v\ He. 

DataRelation ce cb3AaBa no MMe Ha pe^aunflTa v\ ABe pecpepeHunn kbm 

KO/IOHM OT ABe Ta6/lkmi/l - CbOTBeTHO pOAMTe/lfl M HaC^eAHMKa. B"b3MO>KHO e 

ABeTe ko/iohm Aa npnHaA/ie>KaT Ha eAHa v\ cbiua Ta6/ikiua. Eto npocr npuMep: 



// Create the DataSet ds and add the tables Customers and Orders 
DataSet ds = . . . ; 

DataColumn parentColumn = 

ds. Tables ["Customers"] .Columns ["CustID"] ; 

DataColumn childColumn = 

ds. Tables ["Orders"] .Columns ["CustID"] ; 

// Create DataRelation 

DataRelation relCustOrder = new DataRelation ( 
"CustomersOrders" , parentColumn, childColumn); 
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// Add the relation to the DataSet 
ds . Relations .Add ( relCustOrder ) ; 



B npi/iMepa ce cb3,qaBa pe/iauki*i Me>Kfly poflkiTe/iCKaTa Ta6/ikiua customers v\ 
Ta6^nuaTa-Hac^eAHMK orders. 

Pe/iauiiii 14 noTpe6nTencKM MHTepcpeftc 

Pe^auuMTe poflkiTe/i/HacneflHi/iK necro ce M3no/i3BaT 3a HaBurauna b noTpe6n- 
Te^CKMfl MHTepc|DeMC. Hpe3 tax MoraT fla ce ocbiuecTBABa Bp"b3Ka v\ b flBeTe 
nocoKM - ot poAMTe/ifl KtM HacneflHi/iKa i/i o6paTHO. C THXHa noMOiu MoraT fla 
ce MOfle^npaT Bp"b3KM eflHO kbm mhoto m mhoto kbm mhoto. l/l3no/i3BaT ce 3a 
pea/iki3kipaHe Ha master-detail Bp"b3KM Me>Kfly Ta6/iMui/i. 

HanpuMep, MO>Ke fla ce cb3flaflaT flBa DataGrid KOHTpona (DataGrid kohtpo- 

/lMTe BM3ya^M3MpaT Ta6/1MHHM flaHHM), eflMHMflT OT KOMTO M306pa3flBa pofln- 

Te/iCKa Ta6/iwua, a flpyrnaT - Ta6/iwua-Hac/ieflHkiK. Hpe3 pe/iaun*i ziecHO Moxe 
fla ce i/iMn/ieMeHTkipa c|DyHKUkiOHa/iHOCT, koato npn M36op Ha pefl ot pofli/iTe/i- 
CKaTa Ta6/ikiua npeflcraBfl b Ta6/ikmaTa-HacneflHi/iK, peflOBeTe, CB"bp3aHM c 
M36paHMfl pefl. 

PesiauMii m noTpe6nTencKM M3pa3M 

Pe/iaum/iTe necro ce i/i3no/i3BaT npn flecJDMHupaHe Ha ko/iohm c noTpe6kiTe/iCKi/i 
M3pa3M. Te no3BO/iflBaT M3pa3MTe fla He ce 6a3npaT caMO Ha CTOMHOCTMTe b 
eflMH pefl v\nv\ eflHa Ta6/ikiua, a Ha ctomhoctm b CB"bp3aHM Ta6/ikmw. TaKa b 
poflkiTe/iCKaTa Ta6/ikiua MO>Ke fla ce Cb3flafle KO/iOHa c MHCJDopMauMfl, koato ce 
M3B/inna ot Ta6^nuaTa-Hac^eflHMK v\ o6paTHO. 

Pe/iauuMTe necro ce ki3no/i3BaT cbBMecTHO c arperaTHM cJDyHKunn, 3a cb3flaBa- 
He Ha ko/iohm c arperaTHM M3pa3M. 06mkhob6ho ce arperupa MHCJDopMaunflTa 
ot peflOBeTe b Ta6/ii/maTa-HacneflHi/iK, cbOTBeTCTBaiun Ha pefl ot pofli/iTe/i- 
CKaTa Ta6/inua. HanpuMep b Ta6/ii/iuaTa poflkiTe/i MO>xe fla ce Cb3flafle arpe- 
rupaHa KO/iOHa, kohto noKa3Ba ko/iko ca Ha 6pow cbOTBeTHMTe 3anncn b 
Ta6^nuaTa-Hac^eflHMK. 

OCHOBHM MeTOflM, M3nOJ13BaLL|M pe/iaLJMM 

3a HaBuraunfl Me>Kfly CB"bp3aHM c pe/iauki*i Ta6/ii/mi/i ce M3no/i3BaT flBa MeTOfla 

Ha K/iaca DataRow. MeTOfl"bT GetChildRows ( ) Bptlfla MaCMB OT DataRow 

o6eKTM ot Ta6/ikmaTa-Hac/ieflHkiK, komto ca Hac/ieflHkiuw Ha pefla, 3a komto e 
M3BMKaH. MeTOfltT GetParentRow ( ) ce npi/i/iara KtM pefl ot Ta6/iwuaTa-Hac- 
^eflHMK m Bptiua ctOTBeTHMfl pefl ot poflMTe^CKaTa Ta6/ikiuaTa. 

C^eflBaiflMflT npuMep mnocrpkipa i/i3no/i3BaHeTO Ha pe/iauww: 



dsNorthwind. Relations .Add ( "FK_CustomersOrders" , 
dtCustomers . Columns [ "CustomerlD" ] , 
dtOrders . Columns [ "CustomerlD" ] , true) ; 
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// Process all customers and their orders 
foreach (DataRow drCustomer in 

dsNorthwind. Tables [ "Customers" ] . Rows ) 

{ 

foreach (DataRow drOrder in drCustomer. 
GetChildRows ( "FK_CustomerOrders" ) ) 

{ 

// Do something with the rows 

} 
} 



B npuMepHMfl koa Haw-HanpeA b KO/ieKUkiyua ot pe/iauww Ha o6eKTa 
dsNorthwind ot K/iac DataSet ce Ao6aBfl pe/iauwfl, CB"bp3Baiua Ta6/iwuMTe 

dtCustomers M dtOrders B"b3 OCHOBa Ha KO/lOHI/ITe CustomerlD. C/ieA TOBa B 

urncb/i 3a BceKM peA ot dtCustomers ce o6pa6oTBaT bci/iukm HeroBM peAOBe- 

Hac^eAHMUM OT dtOrders. 

K/iacbT DataView 

K/iacbT DataView HanoAo6*iBa v\3rnep,v\je (view o6eKTMTe) b 6a3aTa ot ashhu. 
Tom no3BO^ABa p,a ce npeAcraBAT caMO nacr ot AaHHMTe ot onpeAe/ieHa 
Ta6/iwua. Hpe3 Hero MoraT p,a ce M3rpa>KAaT pa3/ikmHki v\3vnep,v\ Ha eAHM h 
CbU\V\ ashhu. 

ripn cb3AaBaHe Ha DataView o6eKT Ha KOHCTpyKTopa Ha K/iaca ce noAaBa 
pecpepeHunfl kbm cbiuecTByBaiua Ta6/ikiua. flpyr HanwH p,a ce cb3AaAe M3MeA 
3a AaAeHa Ta6/ikiua b ADO.NET e ioto ce ki3no/i3Ba cbomctboto Defauitview 
Ha K/iaca DataTable, KOeTO Bptiua DataView 06eKT K"bM Ta6/ikiuaTa. 

DataView ce M3no/i3Ba 3a M3n"b/iHeHkie Ha ABe ochobhm onepaunn Btpxy 
AaHHMTe b eAHa Ta6/iwua: 

- cpn^TpupaHe Ha peAOBe; 

- copTupaHe Ha peAOBeTe. 

On^TpupaHeTO MO>xe Aa CTaBa no 3aAaAeH M3pa3 v\nv\ cnopeA cbCTOAHneTO Ha 
peAOBeTe. CopTupaHeTO CTaBa no KO/iOHa. 

On/iTpnpaHe Hpe3 M3pa3 

DataView MO>Ke Aa ce M3no^3Ba 3a cb3AaBaHe Ha AHHaMwueH M3r^efl Ha 
AaHHMTe, komto ce 6a3npa Ha M3pa3 3a cpki/iTpwpaHe. MoxeM HanpuMep Aa 
M3B/ieneM ot eAHa Ta6/ikiua c npoAa>K6n bcmukm, komto ca pea/iki3wpaHn b 
onpeAe/ieHa A"bp>KaBa. To3m mctoa 3a cpki/iTpwpaHe npw/ii/ma Ha cpw/iTpwpaHe 
npe3 where K/iay3a b SQL 3aaBKa. flopn cnHTaKCucbT e noAo6eH. Ow/iTpkipa- 

LUMflT M3pa3 Ce 3aAaBa KaTO CTOMHOCT Ha CBOMCTBOTO RowFilter Ha DataView 

o6eKT. noAo6HO Ha yc/iOBkieTO b where K/iay3aTa npn SQL 3aaBKM, cpw/iTpw- 
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paiunflT M3pa3 MO>Ke fla cbfltpwa pa3/ikmHi/i onepaTopn 3a cpaBHeHne v\ 
c|DyHKUMM. Eto npuMep 3a TaKtB M3pa3: 



ds . Tables [ "Customers"] . Def aultView. RowFilter 
"Country=' Bulgaria' AND City= ' Sofia '" ; 



TopHMflT CJDM/lTbp me Cb3flafle H3Mefl, C"bfl"bp>KaiU BCM4KM K/lWeiHTkl OT COCJDMfl. 

On/iTpnpaHe no BepcuaTa Ha aaiHHMTe 

DataView K/iaCbT MMa CBOMCTBO RowStateFilter, KOeTO n03B0/lflBa fla CpM/1- 

TpupaMe peflOBeTe cnopefl taxhoto cbcroyiHkie. ToBa cbomctbo npneMa ctom- 

HOCTM OT M36poeHMfl TMn DataViewRowState, Hanpi/IMep Added, Deleted, 
Unchanged, CurrentRows, Modif iedCurrent M flp. Te 0Tpa3flBaT CbCTOflHkieTO 

Ha pefla b Ta6/ikiuaTa. HanpuMep, npn 3an"b/iBaHe Ha Ta6/ikiua ot Dataset, 
peflOBeTe b Hea ca b cbcroyiHkie unchanged. Ako M3TpneM pefl ot Ta6/ikiuaTa, 
tom ocraBa b Hea, ho ce MapKupa KaTO Deleted. Ako flo6aBMM pefl, tom 
no/iy^aBa cbcroflHi/ie Added. 

C/ieflBa npuMep 3a cJDM/iTpwpaHe no T03M npw3HaK. C"b3flaBa ce ki3r/ie,q, komto 
cbfltp>Ka npoMeHeHMTe v\ flo6aBeHM peflOBe b Ta6/ii/iuaTa: 



DataTable usersTable = . . . ; 

DataView usersView = new DataView (usersTable) ; 

// Show only modified versions of current rows and new rows 
usersView. RowStateFilter = 

DataViewRowState .Modif iedCurrent | 

DataViewRowState .Added; 



CopTMpaHe no KO/iOHa (ko/iohm) 

3a fla ce copTupaT flaHHMTe b DataView, Tpa6Ba fla ce 3aflafle ctomhoct Ha 
HeroBOTO cbomctbo sort, KOHTO e MMe Ha KO/iOHa. M3pa3"bT 3a copTupaHe 

M3nO/13Ba CbLflklfl CMHTaKCMC KaTO order by K/iay3aTa Ha SQL 3aflBKa. 

PefltT Ha copTupaHe ce onpefle/ia ot Tkina Ha flaHHMTe b KO/iOHaTa, no kohto 
ce cop™ pa. 

CuMBO^HMTe HM30Be ce copTupaT /ieKCHKorpac|DCKki, flOKaTO nkicnaTa ce copTM- 
paT no ro/ieMMHa. Moxe fla ce flo6aBM asc v\i\v\ desc kbm copTupaiunfl M3pa3, 
cbOTBeTHO 3a copTupaHe b HapacTBaiu v\nv\ HaMa/iflBam pefl. 

B"b3M0>KH0 e copTupaHe no hako/iko ko/iohm. Ako Ha cbomctboto 
ApiyDefauitsort ce 3aflafle ctomhoct true, peflOBeTe b Ta6/ikiuaTa ce 
copTupaT b HapacTBaiu pefl no ntpBHUHwa k/ikdh. 

C/ieflBa npuMep 3a copTupaHe. B Hero peflOBeTe ce copTupaT b HapacTBaiu 
pefl no CTOMHOCTTa Ha KO/iOHaTa country: 
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dsTables ["Customers"] . Def aultView. Sort = "Country ASC 



3ana3BaHe m 3ape>KflaHe Ha AaHHMTe ot DataSet 

EflHa ot Ba>KHMTe xapaKTepucTMKM Ha ADO.NET e HeroBaTa T^CHa o6B"bp3a- 
hoct c XML. KaKTO Bene o6flCHMXMe, cxeMaTa Ha ep,v\n DataSet MO>Ke p,a ce 
onrnue b xsd cpaw/i, ho TOBa He e bcmuko. ADO.NET no3BO/iHBa nponwTaHe Ha 

AaHHMTe OT BBHLUeH M3T04HMK (CpaM/1, nOTOK) B DataSet 06eKT, KaKTO M 
CbXpaHflBaHe Ha CbA"bp>KaHI/ieTO Ha DataSet B TaK"bB M3T0HHklK. l/l3nO/13BaHMflT 

cpopMaT Ha AaHHMTe bbb BtHLUHna M3T04HMK e XML. 3a ue/iTa ce M3no/i3BaT 

ABa OCHOBHM MeTOAa Ha K/iaca DataSet: ReadXml(...) M WriteXml(...) , KOklTO 
MMaT HflKO/IKO BepCMM, B 3aBMCMM0CT OT TOBa C KaK"bB M3T04HMK Ce pa60TM. 
Te3M MeTOAM MMaT B"b3M0>KH0CT 3a 3aAaBaHe M Ha HflKOM AOITb/lHI/ITe/lHH 

napaMeTpn, CB"bp3aHM HanpuMep etc cxeMaTa Ha AaHHMTe. B Ta3M TOUKa me 
ce cnpeM no-noApo6HO Ha Te3M ABa MeTOAa. 

DataSet. ReadXmlO 

CtAtpxaHneTO Ha eAHH DataSet o6eKT Mowe p,a 6"bAe B3eT0 ot XML noTOK 
v\nv\ AOKyMeHT. ripn TOBa .NET Framework p,asa ro/iHMa rbBKaBOcr othocho 
TOBa KaKBa MHCpopMauna p,a ce 3apeAn ot XML M3T04HMKa, KaKTO v\ KaK touho 
Aa ce cb3AaAe cxeMaTa Ha DataSet o6eKTa. 3a TOBa ce ki3no/i3Ba MeTOAtT 
Readxmi ( ... ) Ha K/iaca DataSet. Tom e npeAecpMHupaH 3a pa3^M4HMTe m3toh- 
hmum Ha XML AaHHMTe. Mo>Ke Aa 4eTe ot ci\ep,uv\je m3T04hmum: 

- OTBopeH 3a neTeHe noTOK. B to3m cnynai/i MeTOAtT npneMa KaTO napaMe- 

T"bp 06eKT OT Tkin Stream kl/lkl TextReader. 

- CwMBO/ieH hm3. To3m Tun napaMeTbp 03HanaBa irbT ao cpai/i/i v\i\v\ URL 
aApec. Ako cpaw/itT He cbiuecTByBa v\nv\ noTpe6kiTe/iHT H^Ma npaBO Ha 
AOCTtn ao Hero, MeTOAtT npeAH3BMKBa M3K/iK)neHkie. 

- XML neTeu. B T03M cnynai/i MeTOAt>T npneMa KaTO napaMeTbp o6eKT ot 
Tkin XmlReader. 

Eto KpaTtK npuMep 3a 3ape>KAaHe Ha DataSet o6eKT ot XML cpaki/i: 



DataSet dsOrders = new DataSet i 
dsOrders . ReadXml ( "orders . xml" ) ; 



Pe>KHMH Ha neTeHe 

BceKM ot ropHMTe BapnaHTM Ha Readxmio e npeAecpMHupaH, TaKa ne Aa 
npneMa v\ eAHH He3aA"b/i>KkiTe/ieH napaMeTbp, komto 3aAaBa pe>KMM Ha neTeHe. 
To3M apryMeHT e ot Tun xmiReadMode m onpeAe/ia KaK me ce cb3AaAe cxeMaTa 
Ha DataSet o6eKTa. rioc/ieAHOTO 3aBncn v\ ot TOBa p,anv\ o6eKT"bT Bene MMa 
cxeMa ki/iki H^Ma. TeKymaTa cxeMa Ha AaHHMTe MO>Ke Aa ce 3ana3M, Aa ce 
nponeTe HaHOBO v\nv\ p,a ce reHepupa (ki3B/iene) ot caMMTe AaHHM. 
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xmiReadMode e eHyMepaunfl m MMa c^eAHMTe n/ieHOBe: 

- DiffGram - npOHMTa DiffGram CbRb p>Ka H M e M A06aBfl ASHHMTe K"bM 

TeKymaTa cxeMa (DiffGram e XML (fcopMaT, komto ce M3no/i3Ba 3a 
3ana3BaHe Ha TeKymoTO n opurnHa^HOTO ctAtpxaHne Ha eAMH Dataset 
o6eKT). ripn TOBa HOBMTe m cbiuecTByBaiuMTe peAOBe ce c/iMBaT, aKO 

CTOMHOCTMTe Ha yHMKa/lHMTe MM MAeHTMC|DMKaTOpM CbBnaAaT. 

- Fragment - neTe XML c|DparMeHTM ao AOCTuraHe Kpaa Ha noTOKa. Opar- 
MeHTMTe, komto MMaT cbmaTa cxeMa KaTO Dataset o6eKTa, ce Ao6aB*iT 
KtM cbOTBeTHMTe Ta6/iMUM. OcraHa/iMTe c|DparMeHTM ce nrHopupaT. 

- ignoreschema - npeHe6perBa BrpaAeHaTa cxeMa v\ 3ape>KAa AaHHMTe b 
Dataset o6eKTa KaTO ki3no/i3Ba HeroBaTa cxeMa. flaHHMTe, komto MMaT 
pa3/iMHHa cxeMa ce npeHe6perBaT. Ako Dataset o6eKT"bT H^Ma cxeMa, 
He ce 3ape>KAaT ashhm. 

- inferschema - npeHe6perBa BrpaAeHaTa b AaHHMTe cxeMa (aKO MMa 
TaKaBa), M3B/iMna (reHepupa) cxeMaTa ot caMMTe ashhm m rn 3ape>KAa b 
Dataset o6eKTa. M3B/ieneHaTa cxeMa Moxe p,a He onucBa TOUHMTe 
TunoBe Ha ojp,enHv\je ko/iohm b ja6nv\u,v\je, 3aiuoTO TaKaBa MHCJDopMaunfl 
He BMHarn Moxe p,a 6"bAe M3B/ieneHa ot caMMTe ashhm. Ako o6eKT"bT 
Bene MMa cxeMa, ta ce pa3LunpflBa npe3 Ao6aB*iHe Ha hobm Ta6/iMUM v\ 

KO/IOHM. ripM K0HCJ3/1MKT Ce npeAM3BMKBa M3K/lK)HeHMe. 

- Readschema - npouMTa BrpaAeHaTa b AaHHMTe cxeMa v\ 3ape>KAa 
Dataset o6eKTa. Ako tom MMa cxeMa, MoraT p,a ce Ao6aB*iT hobm 
Ta6^MUM, ho ce npeAM3BMKBa M3K/iK>neHMe, aKO Ta6/iMua ot BrpaAeHaTa 
cxeMa Bene cbiuecTByBa b Dataset o6eKTa. 

- Auto - Ta3M e CTOMHOCTTa no noApa36MpaHe. Ako e 3aAaAeHa ta, ce 
M3c^eABa XML ctAtpxaHMeTO m aKO to cbAtpwa DiffGram {opv\rv\nan- 
HMTe ashhm 3aeAH0 c M3B"bpiueHMTe npoMeHM no tax), ce M3no/i3Ba 

DiffGram. AKO DataSet 06eKTbT MMa CxeMa M/1M AOKyMeHTbT MMa 

BrpaAeHa cxeMa, M3no/i3Ba ce Readschema. Ako Dataset o6eKT"bT H^Ma 
cxeMa m XML ctAtpxaHMeTO H^Ma BrpaAeHa cxeMa, M3no/i3Ba ce 

Infer Schema. 

DataSet. WriteXml() 

CtAtpxaHMeTO Ha Dataset o6eKT Moxe p,a ce 3anMiue b XML c|DopMaT, KaTO 
TOBa npeACTaBAHe Moxe p,a cbAtpwa v\nv\ He cxeMaTa Ha o6eKTa. Ako cxeMaTa 
e BK/iioneHa b XML CtAtpxaHMeTO, ta ce 3anMCBa KaTO CTaHAapTHa xsd 
cxeMa. npM 3anMCBaHe Ha AaHHMTe b XML c|DopMaT ce 3anMCBa TeKymaTa 
BepcMfl Ha peAOBeTe, ho aKO ce 3anMCBa KaTO DiffGram ce 3anMCBa m 
opMTMHa^HaTa BepcMa. 

3a 3anMCBaHe Ha XML npeAcraBAHeTO Ha Dataset bbb <\>av\n, noTOK m/im XML 

4eTeu Ce M3nO/13Ba MeTOA"bT WriteXml(...) . riOA06HO Ha ReadXml(...) , 

writexmi(...) e npeAec|DMHMpaH 3a pa3/iMHHMTe m3T04hmum Ha ashhm, b komto 
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MO>Ke fla ce cbxpaHki cbfltpwaHkieTO. Tom MO>Ke fla npneMa KaTO napaMerbp 

Stream, XmlWriter, TextWriter V\J\V\ string, KaTO B nOC/ieflHklfl C/iynai/i 

napaMerbptT yKa3Ba ntT v\nv\ URL, KbfleTO fla ce 3anniue cbfltpxaHneTO. 

Pokmmm Ha 3anMCBaHe 

KaKTO m npn Readxmi ( ... ) , BceKM BapnaHT Ha writexmi(...) e npeflecpMHupaH 
fla npneMa eflMH He3afl"b/i>KkiTe/ieH napaMeTbp, komto 3aflaBa pe>KMM Ha 3annc- 
BaHe. Tom e ot Tun xmiwriteMode v\ yi<a3Ba KaK fla ce 3anniue cbfltpaoHkieTO. 
Ta3M eHyMepaunfl MMa c/ieflHi/iTe n/ieHOBe: 

- DiffGram - 3anncBa opwrkiHa/iHkiTe flaHHM v\ HaHeceHMTe b tax npoMeHM 
(T.e., TeKyiflMTe ctomhoctm). 

- IgnoreSchema - 3anMCBa TeKyiflOTO Cbfl"bp>KaHkieTO Ha DataSet 06eKTa 

KaTO XML flaHHM, 6e3 fla BK/iK>nBa cxeMaTa. ToBa e croi/iHOCTTa no 
noflpa36npaHe. 

- WriteSchema - 3anMCBa TeKyiflOTO Cbfl"bp>KaHI/ie Ha DataSet o6eKTa, 
KaTO 3anncBa v\ cxeMaTa KaTO BrpafleHa XML Schema. 

CMHxpoHM3auiin Ha DataSet c XmlDataDocument 

DataSet K/iacbT npeflocTaBfl pe^aunoHHO npeflcraBAHe Ha flaHHMTe, flOKaTO 
cpeflCTBaTa 3a pa6oTa c XML pa6oTHT c wepapxi/mHi/i flaHHM. .NET Framework 
flaBa B"b3MO>KHOCT eflHOBpeMeHHO fla ce pa6oTM v\ c flBeTe npeflCTaBAHMfl Ha 
eflHM m cbiflu flaHHM. ToBa ce nocTura npe3 cnHxpoHM3aunfl Ha DataSet v\ 
XmlDataDocument, komto ocurypflBa kiepapxM4HMfl M3Mefl Ha flaHHMTe. ripn 
CMHxpoHM3aunfl flBaTa o6eKTa ki3no/i3BaT eflHM v\ cbu\v\ flaHHM v\ KoraTO Te ce 
npoMeHAT npe3 eflMHMfl, npoMeHMTe ce OTpa3*iBaT v\ b flpyrna. ToBa flaBa 
ro/iflMa rtBKaBOCT, Tbv\ KaTO no3BO/i*iBa eflHO npw/io>KeHkie fla no/i3Ba eflHO- 
BpeMeHHO cpeflCTBaTa 3a pa6oTa c XML v\ o6eKTHM5q MOfle/i Ha ADO.NET 3a 

pa60Ta B HeCB"bp3aHa cpefla (DataSet, DataTable M T. H.). 

Pa3/ll/IHHI/l Ha^MHM fla Ce M3BtpilJM CMHXpOHM3ai4MflTa, KaKTO M npeflMMCTBaTa 

Ha M3no^3BaHeTO Ha XmlDataDocument, me pa3r/ieflaMe Ma/iKO no-HaTaTbK. 

ReadXml() m WriteXml() - npuMep 

C^eflBaiflMflT npuMep M/uocrpi/ipa M3no/i3BaHeTO Ha flBaTa MeTOfla, komto 

flMCKyTkipaXMe - ReadXml(...) M WriteXml(...) : 



// The DataSet that will be loaded from XML data 
DataSet dsStudents = new DataSet ( ) ; 

// A string that contains the XML data 

string xmlStudentData = "<students>" + 

"<student><name>Petar Petrov</name><fn>12 3 45</fn>' 
"</student><studentXname>Ivan Ivanov</name>" + 
"<fn>5 432K/fn></studentx/students>"; 
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// Create a StringReader used to pass the XML data 
// from the string to the DataSet's ReadXml ( . . . ) method 
StringReader srXmlStudents = new StringReader (xmlStudentData) 
dsStudents . ReadXml ( srXmlStudents, XmlReadMode . InferSchema) ; 
srXmlStudents . Close ( ) ; 

// Create a StringWriter to store the data from the DataSet 

StringWriter swStudents = new StringWriter ( ) ; 

dsStudents .WriteXml ( swStudents, XmlWriteMode . WriteSchema) ; 

string strStudents = swStudents . ToString () ; 

swStudents . Close ( ) ; 

// Print to the console the XML before reading it in the 
// DataSet, and the XML produced by the WriteXml (... ) method 
Console .WriteLine ( "XML before :\n" + xmlStudentData + 
"\n\n\nXML after:\n " + strStudents); 



B pe3y/iTaT Ha M3n"b/iHeHwe ropHkiflT npuMep M3Be>Kfla cnep,HV\n m3xoa: 



"G:\Lazar\NET Book\ADO.NET\demos\Demo 1 9 Read-Write-DataSet\bin\Debug\Demo-1 9 Rea. 



n x 



XML before: 

<studentsXstudentXname>Petar Petrou</naiie ><f n >12345</f n ></student Xstudent Xna 

meHuan Iuanou</nameXf n>5432K/f nX/studentX/students> 

XML after: 
<students> 
<xs :schema id="students" xnlns="" xmlns :xs="http://wwu.u3 .or<j/2001/XMLSchema" 
xnlns :msdata="urn :sclienas— nicrosof t-con:xnl— nsdata"> 

<xs :element nane="stijidents" nsdata: IsDataSet="true" msdata:Locale="bg-BG"> 
<xs :complexType> 

<xs :choice maxOccurs="unbounded"> 
<xs :element name="student"> 
<xs : conplexT ype > 
<xs : sequence > 

<xs:element name = "name" type="xs :string" minOccurs="0" /> 
<xs :element name="fn" tippe="xs :string" minOccurs="0" /> 
</xs: sequence > 
</xs :complexTi/pe> 
</xs :element> 
</xs:choice> 
</xs :conplexIiFpe> 
</xs :e lenient > 
</xs :schema> 
<student> 

<name>Petar Petrou</name> 
<fn>12345</fn> 
</student> 
<student> 

<name>Iuan Iuanou</name> 
<fn>5432K/fn> 
</student> 
</students> 
Press Any key to continue 



KaK pa6oTM npnMepi>T? 

ri"bpB0Hana/lH0 C"b3AaBaMe DataSet 06eKT dsStudents, B komto me nponeTeM 
XML CbAtpxaHneTO. B cnynan M3no/i3BaMe XML, 3aAaAeH b cmmbo/ihma HH3 
xmlStudentData. Tom c"bA"bp>Ka MMeHaTa m c|DaKy^TeTHMTe HOMepa Ha ABaMa 
CTyAeHTM. 
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C/iefl TOBa C"b3flaBaMe neTeu srXmlStudents OT TMn StringReader, KOMTO 

o6BMBa cbAtpxaHMeTO Ha HM3a v\ ce noAaBa Ha MeTOfla Readxmi(...) Ha 
dsstudents. B c/iynaa M3no/i3BaMe BepcuaTa Ha MeTOAa, koato npneMa noTOK 
m KaTO He3aA"b^>KMTe^eH napaMerbp 3aAaBaMe inferschema, tbm KaTO 
dsstudents He cbAtpwa cxeMa, hmto XML AaHHMTe MMaT 3aAaAeHa TaKaBa. B 
pe3y/iTaT ot M3irb/iHeHMeTO Ha MeTOAa MHCpopMaunaTa 3a ABaMaTa cryaeHTM ce 

3anMCBa B dsstudents B Ta6/lMUa C MMe student. Tfl MMa ABe KO/IOHM - name 
m fn. CxeMaTa ce M3B/iMna ot XML AaHHMTe. ADO.NET npneMa, ne ABeTe 
ko/iohm ca cmmbo/ihm HM30Be m ca He3aA"b/i>KMTe/iHM . fla/iM TOBa e pea/iHO TaKa 
ADO.NET HflMa KaKAa ce ce™ (HAMa M3KycTBeH MHTe/ieKT). 

C/ieA TOBa C"b3AaBaMe neTeu swStudents OT TMn StringWriter, B KOMTO 

3anncBaMe AaHHMTe ot dsstudents npe3 o6p"biueHne kbm writexmi(...) . 
M3no^3BaMe BepcuaTa, koato npneMa noTOK v\ KaTO He3aA"b/i>KMTe/ieH napa- 
MeTtp 3aAaBaMe writeschema. HaKpasi M3B^M4aMe XML CbAtpxaHMeTO ot 
neTeua b hm3 m OTnenaTBaMe b K0H30/iaTa irbpBOHana/iHMfl XML v\ M3B/ieneHMfl 
ot dsstudents. Ot pe3y/iTaTa ce BM>KAa, ne b XML CbAtpxaHMeTO, M3B/ieneH0 
ot dsstudents, e 3anncaHa v\ cxeMaTa KaTO XSD. ToBa ce A"b/i>KM Ha M3no/i- 

3BaHeT0 Ha napaMeTtpa WriteSchema. 

M3no/i3BaHe Ha DataAdapter 

KaKTO Bene o6acHMXMe, Dataset o6eKTMTe HAMaT nocroflHHa Bp"b3Ka c m3toh- 
HMKa Ha ashhh (6a3aTa ashhm). /Iotmuho e p,a cbiuecTByBa HAKaKbB aBTOMa- 
TM^eH Ha^MH 3a M3B/iMnaHe Ha ashhh ot M3T04HMKa b DataSet o6eKTa M 3a 
o6HOBABaHe cnep, TOBa Ha AaHHMTe b M3T04HMKa, cnep, KaTO taxhoto Konne b 
Dataset o6eKTa e 6m/io npoMeHeHO. MMeHHO 3a Ta3M ue/i ce M3no/i3Ba K/iacvr 

DataAdapter. TOM OCbLUeCTBflBa Bp"b3KaTa Me>KAy DataSet 06eKTa M M3T04HM- 

Ka Ha ashhu. 

ripn pa6oTa c m3tohhmk, komto e pe/iauMOHHa 6a3a ot ashhu, ce M3no/i3BaT 

Hac^eAHMUM Ha K/iaca DataAdapter, KOMTO Hac^eA^BaT DbDataAdapter M 
MMn^eMeHTMpaT MHTepCpeMCa IDBDataAdapter, HanpMMep SqlDataAdapter 3a 
MS SQL Server, OleDbDataAdapter 3a OLE DB M T.H. 

ApxiueKTypa Ha K/iaca DataAdapter 

DataAdapter AeCpMHMpa KOMaHAM, 4pe3 KOMTO M3B"bpilJBa M3B/lMHaHeT0 Ha 
AaHHMTe OT M3T04HMKa M TflXHOTO 06H0BflBaHe. riO-KOHKpeTHO, 3a M3B/lMHaHe 

Ha 3annc ce M3no/i3Ba KOMaHAaTa seiectcommand, 3a Ao6aBAHe Ha 3annc - 

InsertCommand, 3a npOMflHa Ha 3anMC - Update Command M 3a M3TpMBaHe Ha 
3anMC - DeleteCommand. Te3M KOMaHAM npeACTaB/lflBaT SQL 3aflBKM, KOMTO 

M3B"bpujBaT cbOTBeTHMTe AeMCTBMfl. l_Ue ce cnpeM i"ioapo6ho Ha tax Ma/iKO no- 
HaTaTbK. 

3a p,a pa6oTM npaBM/iHO eAMH DataAdapter, ocBeH KOMaHAMTe, Tpa6Ba p,a My 
ce 3aAaAe m Bp"b3Ka kbm 6a3aTa ashhm (connection), npe3 koato p,a vv\ M3- 

ITb/lHflBa. 
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Ha cJDnrypaTa e noi<a3aHa apxHTeicrypaTa Ha DataAdapter: 
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AflanTepHM K/iacoBe 3a pa3nMHHMTe AOcraBHMLiti 

DataAdapter e a6cTpaKTeH K/iac, npeAOCTaBfliu 6a30Ba (fcyHKuwoHa/iHOcr 3a 
MMn^eMeHTupaHe Ha HecB"bp3aH Aocrbn ao flaHHM. Ha npaKTMKa b npki/ic»Ke- 
HMATa ce M3no^3BaT Hac/ieflHMuw Ha DataAdapter K/iaca, komto ca cneun- 

CJDMUHM 3a pa3^M4HMTe flOCTaB4MUM Ha flaHHM. TaKMBa Ca SqlDataAdapter, 
OleDbDataAdapter M OdbcDataAdapter, KOMTO ce HaMkipaT B CbOTBeTHMTe 
npoCTpaHCTBa OT MMeHa System. Data. SqlClient, Sy stem. Data. OleDb M 
Sys tern. Data. Odbc. 3a pea/lM3wpaHe Ha M3B/lkmaHeTO Ha flaHHkl B DataSet 
DataAdapter M3nO/13Ba B"bTpeilJHO DataReader, HO TOBa e nOflpo6HOCT Ha 

MMn/ieMeHTaui/iflTa. 

Ci>3flaBaHe Ha DataAdapter 

MMa HAKO/iKO Ha^MHa 3a cb3flaBaHe Ha DataAdapter o6eKT. KoHcrpyKToptT e 
npeflecJDMHupaH TaKa, ne fla npneMa pa3/innHw napaMeTpn. OcBeH 6e3apry- 
MeHTHMfl KOHCTpyKTop, MMa ome Tpn Bepci/m Ha KOHcrpyKTopa. 

B"b3MO>KHO e o6eKT"bT fla ce Cb3flafle no hm3, cbfltpwam select 3asiBKa v\ hm3 
3a Bp"b3Ka. flpyr BapnaHT e Ha KOHcrpyKTopa fla ce noflaflaT hm3, cbfltpwam 
select 3aaBKa m o6eKT 3a Bp"b3Ka KtM 6a3aTa. CneflBamwflT npuMep fleMOH- 
CTpupa cb3flaBaHe Ha aflaruep no to3m HanwH: 



string strCon = "DataSource= (local ); IntegratedSecurity=SSPI ; " 
"InitialCatalog=Northwind"; 
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SqlConnection cnNorthwind = new SqlConnection ( strCon) ; 

string strSelect = "SELECT * FROM Orders"; 

SqlDataAdapter daOrders = new SqlDataAdapter ( 
strSelect, cnNorthwind) ; 



TopHMTe Ha^MHM Ha cb3AaBaHe Ha DataAdapter o6ane He ca oco6eHO yao6hm, 
aKO MCKaMe p,a M3no/i3BaMe napaMeTpn3npaHa 3a*iBKa v\nv\ ctxpaHeHa npoue- 
Aypa 3a ki3B/ikmaHe Ha AaHHMTe. B Te3M cnynaw ce cb3flaBa ntpBO command 
o6eKT m tom ce noflaBa Ha KOHCTpyKTopa Ha aAaruepa. C/ieABamwflT npuMep 
AeMOHCTpupa T03M noAxoA: 



string strCon = "DataSource= (local ) ; IntegratedSecurity=SSPI ; " - 

"InitialCatalog=Northwind" ; 
SqlConnection cnNorthwind = new SqlConnection ( strCon) ; 

string strSelect = "MyStoredProcedure"; 

SqlCommand cmdSelect = new SqlCommand ( strSelect, cnNorthwind); 
cmdSelect . CommandType = CommandType . StoredProcedure; 

SqlDataAdapter daOrders = new SqlDataAdapter (cmdSelect ) ; 



K/iaCbT DataAdapter klMa CBOMCTBO SelectCommand, KOeTO CbA"bp>Ka 06eKT OT 

Tun command, komto M/in ce cb3AaBa HeyiBHO npn ntpBMTe ABa BapnaHTa, iajua 
conn noAaAeHMfl command o6eKT npn TpeTMfl BapnaHT. To3m o6eKT cbAtpwa 
3aaBKaTa 3a ki3B/ikmaHe (m/im i/meTO Ha ctxpaHeHaTa npoueAypa). BtTpewHO 
DataAdapter M3no/i3Ba Ta3M 3aflBKa 3a p,a M3B/ii/ma AaHHMTe, KaTO 3a ue/iTa 

OTBapfl DataReader. 

MeTOfl"bT Fill() Ha K/iaca DataAdapter 

MeTOAtT Fiii(...) ce i/i3no/i3Ba 3a ki3B/ikmaHe Ha ashhh ot M3T04HMKa Ha 
AaHHM. Hpe3 Hero MO>xe p,a ce 3an"b/iHM Dataset o6eKT v\nv\ caMOcrosiTe/ieH 

DataTable 06eKT. ripM M3BMKBaHe Ha T03M MeTOA Ce M3n"b/lHflBa 3aaBKaTa, 
KOflTO ce CbA"bp>Ka B CBOMCTBOTO SelectCommand Ha DataAdapter 06eKTa M 

AaHHMTe ce ki3B/ikmaT b Ta6/ikiua ot Dataset o6eKTa v\nv\ b DataTable o6eKTa. 
CtiueBpeMeHHO ce i/i3B/iwna v\ MHCpopMauna 3a cxeMaTa Ha Ta6/ikiuaTa. Ta3M 
MHCpopMaunfl o6ane e mhoto orpaHkmeHa - cbAtpwa eAHHCTBeHO MMeHaTa v\ 
TunoBeTe Ha KO/iOHi/iTe b Ta6/ikiuaTa. 

HeKa ce BtpHeM othobo Ha ntpBua ot ropHMTe ABa npuMepa. C TaKa 

Cb3AaAeHMfl DataAdapter l/l3B/lkmaHeTO Ha AaHHMTe OT Ta6/lkiua Orders OT 
6a3aTa Northwind M 3anMCBaHeTO MM B Ta6/lkiua Orders B DataSet 06eKT 

dsNorthwind MO>Ke CTaHe no c/ieAHMfl Hani/m: 



DataSet dsNorthwind = new DataSet 
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daOrders . Fill (dsNorthwind, "Orders" ) ; 



no noAo6eH HanwH CTaBa 3an"b/iBaHeT0 Ha caMOCTOHTe/ma Ta6/ikiua DataTabie 
(aAanTeptT e ch3p.ap.eH no cbmi/m Hani/m): 



DataTabie dtOrders = new DataTabie ( "Orders" ) 
daOrders .Fill ( tableOrders ) ; 



DataAdapter CaM Ce rpM>KM 3a Bp"b3KaTa C M3T04HMKa - He e Hy>KHO Hue abho 

fla f\ OTBap^Me v\ 3aTBapaMe. Ako Bp"b3KaTa e 3aTBopeHa, tom a OTBapa v\ ioto 
npwK/iioni/i pa6oTa, a 3aTBapa. Ako Bp"b3KaTa e 6ki/ia OTBopeHa, th ocTaBa naK 
OTBopeHa cnep, npwK/uonBaHe Ha pa6oTa. MoxeM fla o6o6lumm: cnefl npuK- 
ziionBaHe Ha pa6oTaTa cm DataAdapter ocTaBa Bp"b3KaTa b cbCTOAHneTO, b 
KoeTO a e no/iynki/i. 

Cbomctboto MissingSchemaAction 

K/iaCbT DataAdapter MMa CB0MCTB0 MissingSchemaAction, KOeTO yKa3Ba 

KaKBO fla ce c/iynw aKO obiuecTByBaiuaTa cxeMa Ha Dataset o6eKTa He cbOT- 
BeTCTBa Ha n3B/iwnaHaTa cxeMa. ToBa cbomctbo npneMa ctomhoctm ot M36poe- 

HMfl TMn MissingSchemaAction, KOMTO BK/lK>HBa C/ieflHklTe H/ieHOBe: 

- Add - /lkincBamkiTe ko/iohi/i ce flo6aBAT, TaKa ne fla ce flont/iHM cxeMaTa 
Ha Dataset o6eKTa. ToBa e crowHOCTTa no noflpa36npaHe. 

- AddWithKey - fl06aBflT Ce ^MnCBaiflMTe K0/10HM M MHCJDOpMaUMflTa 3a 
ntpBM4HMTe K/lKDHOBe. 

- ignore - flont/iHi/iTe/iHHTe ko/iohm ce nrHopupaT. 

- Error - reHepwpa ce ki3K/iK>neHi/ie, aKO 3aflafleH0T0 cbOTBeTCTBue Ha 
ko/iohm zikincBa. 

3ani>/iBaHe Ha hako/iko ia6nvu\v\ 

MMa hako/iko Ha^MHa fla 3an"b/iHkiM noBene ot eflHa Ta6/ikiua b eflMH Dataset 
o6eKT: 

- M3BMKBaMe hako/iko nvri/i MeTOfla Fiii(...) Ha aflanTepa, KaTO npn bcako 

M3BMKBaHe npOMeHflMe SELECT 3aflBKaTa Ha SelectCommand CBOMCTBOTO 

Ha aflanTepa, TaKa ne fla ce M3B/ii/maT flaHHMTe ot pa3/innHw Ta6/inun. 




npM HeKO/iKOKpaTHO M3BMKBaHe Ha MeTOfla Fiii(.) OTBapnii- 
Te Bpi>3KaTa npeflM cepuaTa vxsbvxkbbhvmk m cnefl TOBa a 3aTBa- 
pnvne. B npoTMBeH c/iynaPi 3a bcako M3BMKBaHe Ha Fill(...) 
aflanTepiaT me OTBapn v\ 3aTBapn Bp~b3xaTa, KoeTO e Te>KKa 
onepai4nn. 
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- M3no/i3BaMe hako/iko pa3/ikinHM DataAdapter o6eKTa, BCeKM OT KOMTO 
ki3B/ikma AaHHMTe ot pa3/ikmHa Ta6/iwu.a. 

- l/l3no/i3BaMe naKeTHa 3aaBKa (batch query) v\nv\ ctxpaHeHa npoueflypa, 
komto BptiuaT nocneflOBaTe/iHO cbAtpwaHkieTO Ha hako/iko Ta6/inu.n. 

ripn naKeTHaTa 3aflBKa B CBOMCTBOTO SelectCommand. CommandText Ha 

aAanTepa ce 3aAaBaT hako/iko select 3aaBKM, komto ce OTfle/iHT c TOUKa 
m 3aneTaa (;). 

B noc/ieAHMfl cnynaw aflariTeptT aBTOMaTMUHO cb3AaBa Ta6/iwu.kiTe b Dataset 
o6eKTa m mm flaBa MMeHa Table, Tabiei m t.h., aKO He mm 3aAaAeM abho MMe. 
Ako 3aflafleM HAKaKBO MMe, HanpuMep orders, aflanTeptT me C"b3flafle Ta6/iw- 
\\v\ orders, ordersi m t.h. C/iefl 3an"b/iBaHe MO>KeM fla npenMeHyBaMe Ta6/iw- 
UMTe KaKTO MCKaMe. 

3aflaBaHe Ha cbOTBeTCTBiie 3a Ta6/ini4n v\ ko/iohm 

DataAdapter K/iaCbT MMa CBOMCTBO TableMappings, KOeTO npeACTaB/lflBa 

KO^eKunfl ot DataTabieMapping o6eKTM. Hpe3 Hero MoraT p,a ce 3aAaBaT 

C"bOTBeTCTBMfl Me>KAY MMeHa Ha Ta6^MUM B M3T04HMKa Ha flaHHM l/l B DataSet 

o6eKTa. 06nKHOBeHO ce i/i3no/i3Ba npn M3B/ikmaHe eAHOBpeMeHHO Ha mhoto 
Ta6/inu.M ot M3T04HMKa, TtM KaTO ToraBa Ha Ta6^nuMTe ce 3aflaBaT MMeHa no 
noflpa36npaHe. Ako 3aAaAeM cbOTBeTCTBkia, KoraTO ce cb3AaBa BC^Ka ot 
Ta6/iwu.MTe b Dataset o6eKTa, Ha Hea me ce p,ap,e MMeTO, KoeTO CMe noconw/iki 

B DataTabieMapping 06eKTa. ETO KaK MO>Ke fla CTaHe TOBa: 



daOrders .TableMappings .Add ( "Orders", "MyOrders") 



B pe3y/iTaT ot ropHna pefl koa, KoraTO ce ki3B/iene cbAtpwaHkieTO Ha Ta6/inua 
orders ot M3T04HMKa m ce cb3AaAe ctOTBeTHa Ha Hea Ta6/ikiu.a b Dataset 
o6eKTa, noc^eAHaTa me uMa MMe MyOrders. 

no noApa36npaHe, KoraTO ce 3an"b/iBa Ta6/inua b Dataset o6eKT, ce ki3no/i3- 
BaT obiuMTe MMeHa Ha ko/iohm KaTO b Ta6/inuaTa b M3T04HMKa. Ako MCKaMe p,a 
3aAaAeM Apyrn MMeHa Ha KO/iOHkiTe, MO>KeM p,a ki3no/i3BaMe cbomctboto 

ColumnMappings, KOeTO MMaT 06eKTMTe B TableMappings KO/ieKU.I/lflTa Ha 

aAanTepa. Eto eAHH KpaTbK npuMep: 



daOrders . TableMappings [ "Orders " ] . ColumnMappings . 
Add ("id", "OrderlD"); 



B npuMepa ce yKa3Ba Ha aAanTepa, ne KO/iOHaTa id ot Ta6/ii/iu.aTa orders ot 
6a3aTa ashhh Tpa6Ba p,a npneMe MMeTO orderiD b cbOTBeTHaTa Ta6/ikiu.a ot 

DataSet 06eKTa. 

Ako MMeHaTa Ha ki3B/ieneHHTe ot M3T04HMKa Ta6/inu.n v\ ko/iohm He cbOTBeT- 

CTBaT Ha Te3M B DataSet 06eKTa, CBOMCTBOTO MissingMappingsAction Onpe- 

p,enn KaKBM AewcTBua p,a ce npeAnpneMaT. flo noApa36npaHe ce cb3AaBaT 
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/lwncBamwTe o6eKTM. flpyrnTe bbsmokhoctm ca Te fla 6"bAaT npeHe6perHaTM 
v\nv\ fla ce npeflM3BMKa M3K/iioneHMe. 

M3B/iimaHe Ha MHcjDopMaMMq 3a cxeMaTa Ha M3TOHHMKa 

CxeMaTa Ha M3T04HMKa Ha flaHHM Mowe fla ce M3B/iene npe3 MeTOfla 

FillSchema(...) Ha K/iaca DataAdapter. TOM M3B/lMHa MHCJDOpMaUMfl 3a CXeMa- 

Ta, CB"bp3aHa c pe3y/iTaTa ot 3a*iBKaTa b seiectcommand cbomctboto Ha aflan- 
Tepa. MeTOfltT cb3flaBa Ta6/iMua b Dataset o6eKTa etc cbOTBeTHMTe ko/iohm m 
KOHclDnrypupa CBOMcmaTa mm cnopefl M3T04HMKa. KoraTO KOHCJDMrypupa 

Autolncrement CBOMCTBOTO, He 3aflaBa CTOMHOCTM 3a AutoIncrementSeed M 
AutoIncrementStep. FillSchema (...) KOHCJDMrypupa ITbpBMUHMfl K/1KDH M Orpa- 

HM^eHMflTa no yHmo/iHOCT 3a Ta6/iMUMTe b Dataset o6eKTa. 

MeTOfltT npneMa v\ floirb/iHMTe/ieH apryMeHT, ocBeH Dataset o6eKTa, komto 
3aflaBa fla/iM M3B/ieneHaTa cxeMa fla ce npoMeHM b ctOTBeTCTBue etc 3aflafle- 
HMTe 3a aflanTepa cbOTBeTCTBua Ha KO/iOHMTe v\ Ta6/iMUMTe. 

Ako FillSchema (...) ce M3no/i3Ba 3a Ta6/iMua c flecJDMHupaHa cxeMa, ta He ce 
3aMeH*i c M3B/ieneHaTa, a ce floirb/iBa c hobm ko/iohm, aKO b M3B/ieneHaTa 
cxeMa MMa TaKMBa. 

KoraTO ce M3no/i3Ba 3a*iBKa, Bptiuaiua mhoto Ta6/iMUM, Fiiischema(...) M3- 
B/ikma cxeMaTa caMO Ha ntpBaTa BtpHaTa Ta6/iMua. Ako MCKaMe MHCJDopMaunfl 
3a cxeMMTe Ha bcmukm Ta6/iMUM, Tpa6Ba fla M3no/i3BaMe Fiii(...) MeTOfla etc 

CTOMHOCT AddWithKey Ha apryMeHTa MissingSchemaAction. 

CBOMCTBa AcceptChangesDuringFill m 
ContinuellpdateOnError 

CBOMCTBOTO AcceptChangesDuringFill Ha DataAdapter Onpefle/lfl npn fl06a- 

BflHe Ha peflOBe b Ta6/iMua ot Dataset o6eKT KaKBa me 6"bfle CTOMHOcrra Ha 

RowState 3a Te3M peflOBe. AKO AcceptChangesDuringFill e true, C/iefl 

Ao6aBflHe peflOBeTe me MMaT 3a Rowstate ctomhoct unchanged. Ako Ha 
cbomctboto e 3aflafleHa ctomhoct false, Rowstate Ha BtBefleHMTe peflOBe me 

6"bfle Added. 

CTOMHOCTTa Ha CBOMCTBOTO ContinueUpdateOnError Ce M3nO/13Ba npM 06H0- 

BABaHe Ha flaHHMTe b M3T04HMKa. Ako e true, KoraTO B"b3HMKHe rpeujKa npM 
o6HOBABaHe Ha pefl He ce npeflM3BMKBa M3K/iioneHMe, a ce npoflt/iwaBa c 
o6HOBABaHe Ha cneflBamHTe peflOBe. B cnynaM, ne CTOMHOcrra Ha cbomctboto 
e false, aKO HacrbriM rpeujKa npM o6HOB*iBaHe Ha pefl ce npeflM3BMKBa 
M3K^K)4eHMe. 06pa6oTKaTa Ha M3K/iioneHMeTO onpefle/i*i p,anv\ o6HOB*iBaHeTO 
ce npofl"b/i>KaBa 3a cneflBamHTe peflOBe. 

06MKH0BeH0 3a ContinueUpdateOnError ce 3aflaBa false B C/iynaM, ne npo- 

MeHMTe Btpxy Dataset o6eKTa ca nacr ot TpaH3aKUMa. ToraBa o6HOB*iBaHeTO 
Tpa6Ba fla ycnee v\nv\ 3a bcmukm peflOBe, v\nv\ fla He ce M3B"bpujM 3a hmto eflMH. 
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Ako B"b3HMKHe rpeujKa, o6pa6oTHMKbT Ha M3K/iionei-meTO OTMeHfl TpaH3aK- 
UMATa. 

Ci>6iitm$i Ha DataAdapter 

C"b6nTneT0 FiliError B"b3HMKBa, KoraTO BtBexflaHMTe flaHHM HapyiuaBaT 
HAKoe orpaHkmeHkie b Dataset o6eKTa v\nv\ He Mowe fla ce M3B"bpujn KOHBep- 
cufl 6e3 3ary6a Ha touhoct Me>Kfly Tun b M3T04HHKa v\ .NET Framework Tun. 
ripn HacTbrmaHe Ha c"b6nTneTO TeKymwflT peA He ce flo6aB*i kbm Ta6/iwuaTa b 
Dataset o6eKTa. 06pa6oT4MK"bT Ha c"b6nTneTO Mowe fla nonpaBM rpeujKaTa v\ 
pefltT fla 6"bAe ,qo6aBeH kbm Ta6/ikiuaTa v\nv\ fla yKaxe fla 6"bfle nrHopupaH. 

DataAdapter npefl/iara m flBe c"b6nTMfl, komto B"b3HMKBaT npn o6HOB*iBaHe Ha 
flaHHMTe b M3T04HMKa. C"b6nTneTO Rowupdating B"b3HMKBa npeflu HanpaBeHMTe 
npoMeHM b pefla b Dataset fla 6"bflaT npeHeceHM b M3T04HMKa. 06pa6oTHMKbT 
My Moxe fla M3B"bpujn HAKaKBa floirb/iHMTe/iHa o6pa6oTKa Btpxy pefla v\nv\ fla 
He ro o6hobm b M3T04HMKa. Rowupdated c"b6nTneTO B"b3HMKBa c/iefl KaTO pefl e 
o6HOBeH b M3T04HMKa m ce M3no/i3Ba 3a M3B"bpujBaHe Ha o6pa6oTKa, CB"bp3aHa 
c rpeujKM, B"b3HMKHa^n npn o6HOB*iBaHeTO. C HeroBa noMOiu ce pa3peiuaBaT 
KOHCp^MKTMTe npw o6HOBABaHe Ha flaHHM b 6a3aTa flaHHM. 

06HOB$IBaHe Ha flaHHMTe B M3TOHHMKa 

T"bM KaTO Dataset He e CB"bp3aH flupeKTHO c M3T04HMKa Ha flaHHM, npn 
npoMAHa Ha M3B/ieneHkiTe flaHHM npoMeHMTe He ce BHacaT aBTOMaTMUHO v\ b 
M3T04HMKa. 3a fla M3B"bpujMM o6HOBABaHeTO, Tpa6Ba fla M3no^3BaMe MeTOfla 
update (...) Ha K/iaca DataAdapter. ripki HeroBOTO M3n"b^HeHne aflanTeptT 
npoBep^Ba Ta6/inuwTe b Dataset o6eKTa 3a flo6aBeHM, m3tpmtm m npoMeHeHM 
peflOBe m BHacfl npoMeHMTe b Ta6/inuwTe b cbOTBeTHkiTe mm Ta6/iwuM b m3toh- 
HMKa. 3a BceKM ot 3acerHaTMTe peflOBe tom ki3n"b/iH*iBa cbOTBeTHO insert, 
delete v\nv\ update 3aflBKa. B c/ieflBamaTa T04Ka me pa3r/ieflaMe OTKbfle ce 

B3MMaTTe3M 3aflBKM. 

CBOMCTBa InsertCommand, DeleteCommand h UpdateCommand 

OcBeH cbomctboto seiectcommand, KoeTO Bene pa3r/ie,qaxMe, K/iacbT 

DataAdapter flecpMHMpa Olfle CBOMCTBaTa InsertCommand, DeleteCommand M 
UpdateCommand. Te npeflCTaB/lflBaT Command 06eKTM, CbfltpxaiflM 3aflBKMTe, 

komto ce ki3iTb/iHflBaT ctOTBeTHO npw flo6aBAHe, M3TpnBaHe m npoMAHa Ha 
peflOBe b npoueca Ha o6HOB*iBaHe Ha flaHHMTe b M3TOHHMKa. Ha Te3M CBOMCTBa 
Tpa6Ba fla ce 3aflaflaT noflxoflaiun SQL KOMaHflu npeflu M3BMKBaHe Ha MeTOfla 
update (...) 3a o6HOBABaHe Ha 6a3aTa flaHHM. ToBa Moxe fla ce HanpaBM no 

flBa HanklHa - aBTOMaTMUHO (npe3 K/iaca CommandBuilder) kl/lkl p"b4HO (npe3 
noTpe6kiTe/iCKa /lorwKa). 
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K/iacbT CommandBuilder 

EflMHMflT HanklH fla 3aflafleM CTOMHOCTM Ha InsertCommand, DeleteCommand M 
UpdateCommand e KaTO M3nO/13BaMe 06eKT OT K/iac CommandBuilder. TOM reHe- 

pupa aBTOMaTi/mHO o6eKTMTe, komto ce cbfltpwaT b ropHMTe CBOMCTBa. 3a 

Ue/lTa CommandBuilder l/l3nO/13Ba CBOMCTBOTO SelectCommand, 3a fla no/iynkl 

MHCJDopMauMflTa, Heo6xoflMMa 3a cb3flaBaHe Ha cbOTBeTHMTe KOMaHflHM o6eKTM 
3a o6HOBHBaHe. 

TeHepupaHMTe o6eKTM 3a o6HOBsiBaHe cbfltpwaT napaMeTpn3npaHM SQL 
3aaBKM. Te ki3no/i3BaT KaKTO opwrwHa/iHi/iTe ctomhoctm Ha flaHHMTe, TaKa v\ 
TeKyiflMTe (cneuwa/iHO b cnynayi Ha npoM^Ha). HanpuMep, 3a npoMsiHa Ha 
3annc b M3T04HMKa, 3anncbT 6nBa HaMnpaH no opwrkiHa/iHHTe ctomhoctm m 
c/iefl TOBa no/ieTaTa My 6nBaT npoMeHAHM c TeKymnTe mm ctomhoctm. 

CommandBuilder - npMMep 

ETO eflMH npMMep 3a M3nO/13BaHe Ha SqlCommandBuilder: 



SqlConnection en = new SqlConnection (...); 

// Create data adapter for the table Users 
string strSelect = "SELECT * FROM Users"; 
SqlDataAdapter da = new SqlDataAdapter ( strSelect, en) 

// Create command builder for the adapter 
SqlCommandBuilder cb = new SqlCommandBuilder (da) ; 

// Retrieve the Users table from the database 
DataSet ds = new DataSet ( ) ; 
da. Fill (ds) ; 

// Make some changes in the DataSet 
DataTable usersTable = ds . Tables [ 0] ; 
usersTable . Rows [ 0] ["username"] = "pesho"; 

// Apply the changes to the database 
da . Update ( ds ) ; 



B npuMepa ce cb3flaBa aflaruep no SQL KOMaHflaTa "select * from users". 
C/iefl TOBa ce cb3flaBa SqlCommandBuilder 3a to3m aflanTep, komto ce rpn>KM 
fla reHepupa aBTOMaTMUHO SQL KOMaHflMTe 3a o6HOB*iBaHe Ha 6a3aTa flaHHM, 
KoraTO 6"bfle M3BMKaH update (...) MeTOflvr Ha aflanTepa. C/iefl TOBa ot 6a3aTa 
flaHHM ce M3B/ikma Ta6/iwuaTa users v\ ce 3anncBa b DataSet o6eKT. C/ieflBa 
npoMAHa Ha ntpBua pefl ot M3B/ieneHaTa /ioio/iho Ta6/ii/iua v\ o6HOB*iBaHe Ha 
6a3aTa flaHHM. E/iaro,qapeHi/ie Ha CommandBuilder o6eKTa, CBtp3aH c aflan- 
Tepa, o6HOBABaHeTO e ycneujHO. 
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KaK pa6oTM CommandBuilder? 

ripn Cb3flaBaHeTO Ha CommandBuilder 06eKT TOM Ce CB"bp3Ba CbC C"b6klTHeTO 

Rowupdating Ha aflaruepa v\ npn M3n"b/iHeHMe Ha update (...) reHepupa AHHa- 
mm4ho Heo6xoAMMMTe 3aflBKM 3a o6HOBABaHe Ha 6a3aTa ashhu. 

3aaBKMTe ce reHepupaT b MOMeHTa, b komto noTpa6BaT 3a ntpBM nvr (on 
demand). B ropHi/m npuMep ce reHepupa caMO update 3a*iBKa m to b MOMeHTa, 
b komto ce HanpaBM onuT 3a o6HOB*iBaHe Ha npoMeHeHna 3annc ot Ta6/ii/iuaTa 
users. noHe>Ke b npuMepa 3anncn He ce Ao6aB*iT v\ He ce M3TpnBaT, 

CommandBuilder M306lUO He reHepupa INSERT M DELETE KOMaHAH. 

3a reHepupaHeTO Ha 3aflBKklTe CommandBuilder ntpBO l/l3n"b/lHflBa SELECT 

KOMaHAaTa ot aAanTepa b pe>KMM, b komto i/i3B/ii/ma ot Hea caMO MeTaAaHHMTe 
Ha BtpHaTMfl pe3y/iTaT (MMeHaTa v\ TunoBeTe Ha KO/iOHi/iTe) 6e3 caMMTe ashhu. 
Cnep, TOBa no ki3B/ieneBHkiTe MeTaAaHHM tom nocrpoyiBa noAxoAflmn insert, 

UPDATE M DELETE napaMeTpM4HM 3aflBKM KaTO ki3no/i3Ba MHCpopMaunflTa 3a 

ntpBHUHkifl K/1KD4 m yHMKa/iHWTe ko/iohm ot MeTaAaHHkiTe 3a Ta6^nuaTa. 
OrpaHMHeHMA Ha CommandBuilder 

Cb3AaBaHeTO Ha KOMaHAH 3a 06H0BflBaHe C nOMOLirra Ha CommandBuilder e 

ziecHO, ho MMa M3BecTHM orpaHi/meHkisi. 3aaBKaTa b seiectcommand Tpa6Ba p,a 
Bptiua pe3y/iTa™ caMO ot eAHa Ta6/ikiua, b npoTMBeH cnynai/i ce xBtp/ia 
M3K^K)4eHne. flpyro orpaHwueHkie e M3MCKBaHeTO 3aaBKaTa p,a BK/iK>nBa 

n"bpBM4HMfl K/1KDH V\J\V\ nOHe eAHa KO/lOHa C yHMKa^HM ctomhoctm, 3a Aa MoraT 
reHepupaHMTe UpdateCommand M DeleteCommand Aa OnpeAe/lflT eAH03HaHHO 

peAOBeTe 3a npoMsiHa v\ M3TpnBaHe, cbOTBeTHO. B npeAxoAHna npuMep Ta6/iw- 
uaTa users MMa AecpMHupaH ntpBkmeH k/ikdh (KO/iOHaTa id): 



E Design Table "Users" 





Column Name 


Data Type 


Length 


Allow Nulls 


? 


id int 4 




username varchar 20 




passwd 


varchar 


20 


V 



Oiue eAHO orpaHM^eHne Ha CommandBuilder e, ne 3a Aa pa6oTM npaBki/iHO, 

reHepupaHaTa KOMaHAa InsertCommand, 3aflBKaTa B SelectCommand Tpfl6Ba 

Aa cbAtpxa BCM4KM KO/iOHki, 3a komto HflMa ctomhoctm no noApa36wpaHe. 

M3no^3BaHeTO Ha CommandBuilder e ziecHO m no3BO/iflBa reHepwpaHe Ha 
KOMaHAM 3a o6HOBHBaHe c mhoto Ma/iKO koa, ho HeAOCTaTbunTe My (ropeonn- 
caHMTe orpaHM4eHMfl, KaKTO v\ TOBa, ne He noAA"bp>Ka cbxpaHeHM npoueAypn) 
ro npaBAT HeyAo6eH b cnynaw, KoraTO e Hy>KHa no-cno>KHa /iori/iKa 3a o6ho- 
BABaHe. 

CommandBuilder, nOA06HO Ha DataAdapter, MMa Cnei4MCpM4HM MMn/ieMeHTa- 

\\v\v\ 3a pa3^M4HMTe AOcraBUMui/i Ha AaHHM. 
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noTpe6MTe/iCKa siorMKa 3a o6HOBsiBaHe Ha M3TOHHMKa 

M3no^3BaHeTO Ha commandBuiider e yao6ho, ho He BMHarn BtpujM pa6oTa. 
Eto hakom cnynaM, b komto He Mowe p,a ce M3no/i3Ba: 

- aKO MCKaMe p,a M3B/ieneM ashhh npe3 cbeAMHeHne Ha Ta6/iMUM (KaKTO 
Bene cnoMeHaxMe, commandBuiider Moxe p,a i/i3no/i3BaMe caMO aKO 
M3B^M4aMe ashhh ot eAMHCTBeHa Ta6/iMua); 

- npn M3no/i3BaHe Ha ctxpaHeHM npoueAypn npn o6HOB*iBaHe (a Te ce 
M3no^3BaT necro, T"bki KaTO npeA-fiaraT no-ro/isiMa curypHOCT, no-/iecHa 
noAAP"b>KKa, KaKTO v\ no-BMCOKa ecJDeKTMBHOcr); 

- aKO e Heo6xoAMMa no-cno>KHa ziorMKa Ha ynpaB/ieHMe Ha KOHKypeHTHna 
AOCTtn. 

Ako He MCKaMe p,a no/i3BaMe commandBuiider 3a reHepupaHe Ha KOMaHAMTe 
3a o6HOBABaHe, ce Ha/iara caMM p,a vv\ HanmueM (me AaAeM npuMep Ma/iKO no- 
HaTaTtK). Te cbAtpxaT napaMeTpn3npaHM 3aaBKM. KoraTO Ao6aB*iMe napa- 
MeTpnTe b KOMaHAaTa, Tpa6Ba Aa 3aAaAeM Ha koa KO/iOHa ot Ta6/iMuaTa 
cbOTBeTCTBa BceKM napaMeTtp. MoweM Aa 3aAaBaMe v\ koa Bepcua Ha 
CTOMHOCTTa Aa ce M3no/i3Ba b 3a*iBKaTa - opurnHa^HaTa v\nv\ TeKymaTa. OcBeH 
napaMeTpn3npaHM 3aaBKM Mowe Aa M3no/i3BaMe v\ cbxpaHeHM npoueAypn. 

M3B/iimaHe Ha oGhobchm ctomhoctm b DataSet 

Hpe3 InsertCommand, DeleteCommand M UpdateCommand MO>KeM Aa BHeceM B 

M3T04HMKa npoMeHMTe, HanpaBeHM b DataSet o6eKTa, ho o6HOBeHMTe AaHHM 
He ce BptiuaT aBTOMaTMUHO b DataSet o6eKTa. 06mkhob6ho TOBa He e Hy>KHO 
- 6m Tp*i6Ba/io cnep, o6HOBABaHeTO AaHHMTe Aa MMaT eAHM v\ cbu\v\ ctomhoctm 
b M3T04HMKa m DataSet o6eKTa. noHAKora, o6ane, TOBa He e TaKa. 

HanpMMep, aKO MMaMe Auto increment KO/iOHa, cnep, o6HOBABaHe b M3T04HMKa 
Ta3M KO/iOHa me MMa pa3/iMHHM ctomhoctm ot Te3M b DataSet o6eKTa (3a 
peAOBeTe, komto ca Ao6aBeHM c insertcommand) . Te3M ctomhoctm ce reHepM- 

paT aBT0MaTM4H0 OT CbpBtpa 3a BCeKM 3anMC B M3T0HHMKa M He Ce B3MMaT OT 

DataSet o6eKTa. TtM KaTO TaKMBa ko/iohm o6mkhob6ho ce M3no/i3BaT KaTO 
n"bpBM4eH k/ikdh, ce Ha/iara Aa ce M3B/ieKaT o6paTHO b DataSet o6eKTa reHe- 

pMpaHMTe B M3T04HMKa CTOMHOCTM 3a CbOTBeTHaTa K0/10Ha. 

MMa tpm Ha^MHa Aa ce M3B/ieKaT TaKMBa ctomhoctm cnep, o6HOB*iBaHe: 

- Cnep, TeKCTa Ha CbOTBeTHaTa 3a*iBKa 3a o6HOB*iBaHe MOxeM Aa Ao6aBMM 

select 3aaBKa, KOATO M3B/iena npoMeHeHMTe CTOMHOCTM M TM 3anMCBa B 
cbOTBeTHMTe napaMeTpM. B to3m cnynai/i ctomhoctmt6 ce cbAtpxaT b 

ntpBMfl peA, BtpHaT OT 3a*lBKaTa, KOflTO 06H0BflBa peA B M3T0HHMKa. 

- MoxeM Aa M3no^3BaMe 3a o6HOB*iBaHe cbxpaHeHa npoueAypa m napa- 

MeTtp, b komto Aa ce Bptiua Hy>KHaTa ctomhoct. 

- MoxeM Aa M3B/ieneM HOBaTa ctomhoct b o6pa6oTHMKa Ha cb6MTMeT0 

RowUpdated H3 DataAdapter. 
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B c/ieflBamkisi npuMep me ki/uocrpkipaMe ntpBua Ha^MH. 

DataAdapter - npuMep 

B c/ieflBaiunfl npuMep me noKaweM ki3no/i3BaHeTO Ha DataAdapter 3a 3an"b/i- 
BaHe Ha Dataset m o6HOBABaHe Ha AaHHi/ue b M3TOHHi/iKa. M3no/i3BaH e SQL 
Server flocraBUkiK Ha flaHHM. IHe i/i3no/i3BaMe ptuHO reHepupaHM KOMaHAM 3a 

M3B^M4aHe M 06HOBflBaHe Ha flaHHMTe. 



static void Main ( ) 

{ 

string strCon = "Data Source= (local ); " + 

"Integrated Security=SSPI ; Database=Northwind" ; 
SqlConnection cnNorthwind = new SqlConnection ( strCon) ; 

SqlCommand cmdSelect = CreateSelectCommand (cnNorthwind) ; 
SqlDataAdapter daEmployees = new SqlDataAdapter (cmdSelect ) ; 
DataSet dsNorthwind = new DataSet ( ) ; 
daEmployees . Fill (dsNorthwind, "Employees") ; 

// Set the Autolncrement property of EmployeelD column 
DataTable employeesTable = dsNorthwind. Tables [ "Employees" ] ; 
DataColumn columnEmployeeld = 

employeesTable . Columns [ "EmployeelD" ] ; 
columnEmployeeld. Autolncrement = true; 
columnEmployeeld. AutoIncrementSeed = -1; 
columnEmployeeld. AutoIncrementStep = -1; 

// Create the commands for the data adapter 

daEmployees . InsertCommand = CreatelnsertCommand (cnNorthwind) 
daEmployees . DeleteCommand = CreateDeleteCommand (cnNorthwind) 
daEmployees . UpdateCommand = CreateUpdateCommand (cnNorthwind) 

// Add new record and update the database 

DataRow row = employeesTable . NewRow () ; 

row [ "LastName" ] = "Ivanov"; 

row[ "FirstName"] = "Ivan"; 

employeesTable . Rows .Add ( row) ; 

daEmployees . Update (dsNorthwind, "Employees") ; 

Console .WriteLine ( "Inserted row id={0}.", row [ "EmployeelD" ] ) 

// Change the added record and update the database 
row [ "LastName"] = "Petrov"; 

daEmployees . Update (dsNorthwind, "Employees") ; 
Console .WriteLine ( "Updated the row."); 

// Delete the added record and update the database 
row. Delete ( ) ; 

daEmployees . Update (dsNorthwind, "Employees") ; 
Console .WriteLine ( "Deleted the row."); 
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} 

static SqlCommand CreateSelectCommand (SqlConnection aConnection) 

{ 

string strSelect = "SELECT EmployeelD, LastName, FirstName " + 
"FROM Employees"; 

SqlCommand cmdSelect = new SqlCommand ( strSelect, aConnection); 

return cmdSelect; 
} 

static SqlCommand CreatelnsertCommand (SqlConnection aConnection) 

{ 

string strlnsert = "INSERT Employees (LastName, FirstName) " + 
"VALUES (@LastName, @FirstName) ; " + 
"SET @EmployeeID=Scope_Identity ( ) "; 

SqlCommand cmdlnsert = new SqlCommand ( strlnsert, aConnection); 
SqlParameterCollection cparams = cmdlnsert . Parameters; 
SqlParameter empID = cparams .Add ( "SEmployeelD" , SqlDbType . Int, 

0, "EmployeelD") ; 
empID . Direction = ParameterDirection . Output; 

cparams. Add ("@LastName", SqlDbType . NVarChar, 20, "LastName"); 
cparams .Add ( "@ FirstName" , SqlDbType . NVarChar, 10, "FirstName") ; 



return cmdlnsert; 



} 



static SqlCommand CreateUpdateCommand (SqlConnection aConnection) 

{ 

string strUpdate = "UPDATE Employees SET " + 

"LastName=@LastName, FirstName=@FirstName " + 
"WHERE EmployeeID=@EmployeeID"; 

SqlCommand cmdUpdate = new SqlCommand ( strUpdate, aConnection); 
SqlParameterCollection cparams = cmdUpdate . Parameters; 
SqlParameter empID = cparams .Add ( "SEmployeelD" , SqlDbType . Int, 

0, "EmployeelD") ; 
empID . SourceVersion = DataRowVersion . Original; 

cparams. Add ("@LastName", SqlDbType . NVarChar, 20, "LastName"); 
cparams .Add ( "@ FirstName" , SqlDbType . NVarChar, 10, "FirstName") ; 



return cmdUpdate; 



} 



static SqlCommand CreateDeleteCommand (SqlConnection aConnection) 

{ 

string strDelete = "DELETE FROM Employees " + 
"WHERE EmployeelD = @EmployeeID" ; 

SqlCommand cmdDelete = new SqlCommand ( strDelete, aConnection); 
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SqlParameter empID = cmdDelete . Parameters .Add ( "@EmployeeID" , 

SqlDbType. Int, 0, "EmployeelD" ) ; 
empID . SourceVersion = DataRowVersion . Original; 

return cmdDelete; 



} 



KaK pa6oTM npnMepi>T? 

B ropHMfl npi/iMep ce ki3B/ikmaT ashhh ot Ta6/iwuaTa Employees ot craHAapT- 
HaTa 3a SQL Server 6a3a ashhm Northwind, cbxpaHABaT ce b Dataset o6eKTa 
dsNorthwind m Btpxy Tax noc/ieflOBaTe/iHO ce M3BtpujBaT npoMeHM, komto ce 
HainacflT b Ta6^nuaTa ot 6a3aTa. 

3a M3B^M4aHe Ha AaHHkiTe ce M3no/i3Ba MeTOAtT Fiii(...) Ha aAaruepa 
daEmpioyees. Tom ce cb3AaBa npe3 BepcuflTa Ha KOHCTpyKTopa, npneMaiu 
command o6eKT. Cnep, w3B/innaHe Ha AaHHMTe ot 6a3aTa v\ 3ana3BaHeTO mm b 

Ta6/lkiua Employees B dsNorthwind, ce KOHCpkirypupa CBOMCTBOTO 
Autolncrement Ha KO/lOHaTa EmployeelD. Ta3M KO/lOHa e ITbpBkmeH K/lKm Ha 

Ta6/inuaTa. flo6pa npaKTMKa e aBTOMaTMUHO reHepupaHMTe ctomhoctm 3a Ta3M 
KO/iOHa b Ao6aBAHMTe peAOBe p,a 3anonHaT ot OTpwuaTe/iHa ctomhoct v\ p,a 
HaMa^ABaT. ToBa no3BO/iflBa ziecHO pa3rpaHkmaBaHe Ha HOBMTe peAOBe ot 
CTapnTe, M3B/ieneHi/i ot 6a3aTa ashhu. 

Cnep, TOBa ce M3B"bpujBaT npoMeHM Btpxy MHCpopMaunaTa b dsNorthwind - 
Ao6aBfl ce peA, o6HOB*iBa ce 6a3aTa ashhm, npoMeHsi ce peA, othobo ce o6ho- 
BflBa 6a3aTa ashhm m HaKpaa ce M3TpnBa npeAH TOBa Ao6aBeHMAT peA- 

3a p,a pa6oTM npaBki/iHO o6HOB*iBaHeTO Ha 6a3aTa ashhm npeAH P.a M3BtpujMM 
npoMeHMTe cb3AaBaMe noAxoA^iun napaMeTpwuHki KOMaHAH 3a CBOMCTBaTa 

InsertCommand, DeleteCommand M UpdateCommand H3 daEmpioyees. 3a ue/lTa 
CMe M3nO/13Ba/lkl pa3/lklHHI/l CpyHKUMM - CbOTBeTHO Create Inser tCommand (...) , 
CreateDele teCommand ( ... ) M CreateUpdateCommand ( ... ) . Te npneMaT KaTO 

napaMeTtp o6eKT 3a Bp"b3Ka c i/i3TOHHMKa v\ BptiuaT command o6eKT. 

ripM C"b3AaBaHeTO Ha SelectCommand Ce^eKTMpaMe BCM4KM ko/iohm ot Ta6/iw- 
UaTa Employees, C KOMTO me pa60TMM, M n"bpBM4HMfl K/1KDH. M3B/lklHaHeTO Ha 

n"bpBM4HMfl k/ikdh e Ba>KHO, 3amoTO 6e3 Hero H^Ma pja MO>KeM p,a HaHac^Me 
npoMeHMTe b Ta6/iwuaTa, noHewe He MOweM p,a 3HaeM 3a kom touho 3annc ot 
6a3aTa ashhm ce OTHaca TeKymi/mT peA, komto o6HOB*iBaMe. 

ripi/l Cb3AaBaHe Ha InsertCommand C/ieA TeKCTa Ha INSERT 3aflBKaTa CMe 

Ao6aBki/in m set KOMaHAa. C Hea M3B/ii/maMe aBTOMaTi/mHO reHepupaHaTa ot 
ctpBtpa ctomhoct Ha n"bpBM4HMfl k/ikdh 3a noc/ieAHi/ia Ao6aBeH peA- 3a ue/iTa 
i/i3no/i3BaMe cpyHKUMATa Ha SQL Server scope_identity() . ripn Ao6aB*iHe Ha 
napaMeTpnTe 3a KOMaHAaTa, cbAtpwama Ta3M 3a*iBKa, yKa3BaMe, ne napaMe- 

TtptT @EmployeeID e M3XOAeH (Output) napaMeTbp, TbM KaTO TOM me C"bA"bp- 

>Ka BtpHaTaTa reHepupaHa ctomhoct. 
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npi/l Cb3AaBaHe Ha UpdateCommand, yKa3BaMe napaMerbptT @EmployeeID Aa 

M3no^3Ba opurnHa^HaTa Bepcua Ha CTOMHOCira b cbOTBeTHaTa KO/iOHa 3a 
peAa, komto o6HOBABaMe. TaKa CMe curypHM, ne me ce M3no/i3Ba CTOMHOcrra, 
koato e 3apeAeHa ot 6a3aTa, a He TeKymaTa ctomhoct, koato MO>xe cnynawHO 
Aa e npoMeHeHa. ToBa e Ba>KHO, 3aiuoTO no Ta3M ctomhoct 3a*iBKaTa me 
HaMepn peAa 3a o6HOB*iBaHe b 6a3aTa. (B cnynan, o6ane, Ta3M crbnKa MO>xe 
Aa ce nponycHe, Tbv\ KaTO npeAno/iaraMe, ne croi/iHOCTTa b Ta3M KO/iOHa H^Ma 
Aa ce npoMeHfl ot nporpaMaTa). 

C"b3AaBaHeT0 Ha DeleteCommand pa60TM aHa/10rMHH0 Ha UpdateCommand. 

06H0BABaHe Ha cei>p3aHii Ta6/iMMM 

KoraTO M3B"bpujBaMe o6HOB*iBaHe Ha Ta6^nun, Me>KAy komto MMa Bp"b3KM ot 
Tun poAMTe^-Hac^eAHMK (master-detail relationships), Tpa6Ba Aa cna3MM 
onpeAe/ieH peA Ha HaHacaHe Ha npoMeHMTe, 3a Aa M36erHeM HapyiuaBaHe Ha 
ue/iocrra Ha AaHHMTe. Eto eAHa npenoptuwTe/iHa nocneAOBaTe/iHOcr ot 

CTbnKM, KOflTO MMHMMM3Mpa npo6/ieMMTe npM 06H0BflBaHe Ha Ta6^MUM B"bB 

Bp"b3Ka poAMTe^-Hac^eAHMK: 

1. M3TpnBaMe npeMaxHaTMTe peAOBe ot Ta6/inuaTa-Hac/ieAHm<. 

2. M3TpnBaMe npeMaxHaTMTe peAOBe ot poAMTe/iCKaTa Ta6/iwua. 

3. 06H0BABaMe npoMeHeHMTe peAOBe b poAHTe/iCKaTa Ta6/iwua. 

4. flo6aBAMe HOBMTe peAOBe b poAMTe/iCKaTa Ta6/ikiua. 

5. 06H0BABaMe npoMeHeHMTe peAOBe b Ta6/iMuaTa-Hac/ieAHm<. 

6. flo6aBAMe HOBMTe peAOBe b Ta6/inuaTa-Hac/ieAHm<. 

Ako c^eABaMe ropHaTa nocneAOBaTe/iHOcr ot CTbnKM, H^Ma Aa 6"bAaT Hapywe- 
hm eBeHTya^HM orpaHwueHMfl (constraints) no Ta6/iwuMTe ot 6a3aTa AaHHM. 
ToBa He M3K^K)4Ba, o6ane, B"b3M0>KH0CTTa Aa B"b3HMKHaT kohc|d^mktm 3apaAn 
npe>KAeBpeMeHHM npoMeHM, HaHeceHM ot Apyrn, napa/ie/iHO pa6oTeiun, 
noTpe6nTe^n. 

DataSet.GetChanges() m DataSet.HasChanges() 

MeTOAMTe DataSet . GetChanges ( ) M DataSet .HasChanges ( ) C/iy>KaT 3a M3- 

B/iwuaHe Ha MHCJDopMauMfl 3a npoMeHMTe, HanpaBeHM b AaAeH DataSet. HeKa 
vv\ pa3MeAaMe b no-ro/ieMM Rejawnw. 

napaMeTpM Ha MeTOflMTe 

flBaTa MeTOAa GetChanges(...) M HasChanges (...) MMaT 6e3apryMeHTHa BepCMfl 

m Bepcufl, koato npneMa KaTO apryMeHT ctomhoct ot M36poeHMfl Tun 
DataRowstate, noKa3Baiu BepcuflTa Ha AaHHMTe. 

flonycTMMMTe ctomhoctm Ha DataRowstate cneAHMTe: 

- Added - Ao6aBeHM peAOBe. 
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- Deleted - M3TpMTM peflOBe. 

- Detached - peAOBe, komto ca c"b3AaAeHM, ho He ca Ao6aBeHM kbm hmto 
eAHa Ta6/iMua. 

- Modified - npoMeHeHM peAOBe. 

- unchanged - peAOBe, b komto H*iMa npoMAHa ot 3ape>KAaHeTO mm b 

DataSet 06eKTa M/1M OT nOC/ieAHOTO M3BMKBaHe Ha AcceptChanges ( ) . 

KaKBO n pa bat flBaTa MeTOfla? 

MeTOAtT Haschanges(...) , M3no^3BaH 6e3 apryMeHT, Bptiua 6y/ieBa ctomhoct, 
yKa3Baiua p,anv\ b AaHHMTe b DataSet o6eKTa ca M3B"bpujBaHM HAKaKBM npoMe- 
hm, T.e. Aa/iM ca Ao6aBAHM, M3TpMBaHM m/im npoMeHeHM peAOBe. Ako My ce 
noAaAe hakom ot ropHMTe napaMeTpM, BtpHaTa ctomhoct me noKawe p,anv\ ca 
HanpaBeHM npoMeHM ot noconeHMa TMn. HanpMMep, aKO My noAaAeM apryMeHT 

DataRowState. Added, MeTOAtT me BtpHe CTOMHOCT, yKa3Baiua RdtlWA B 

DataSet o6eKTa MMa Ao6aBeHM peAOBe. 

MeTOAtT GetChanges(...) , M3nO/13BaH 6e3 apryMeHT, Bptiua KOnMe Ha DataSet 

o6eKTa, KoeTO cbAtpwa peAOBeTe, komto ca 6m/im npoMeHeHM no HAKaKbB 
Ha^MH c/ieA 3ape>KAaHeTO Ha AaHHMTe, v\nv\ c/ieA noc/ieAHOTO M3BMKBaHe Ha 
AcceptChanges o . Ako My ce noAaAe hakom ot onMcaHMTe no-rope napaMeT- 
pM, BtpHaTMAT DataSet me cbAtpwa caMO peAOBeTe etc cbOTBeTHaTa npoMfl- 
Ha. HanpMMep, aKO My noAaAeM DataRowState. Added, to3m MeTOA me BtpHe 
KonMe Ha DataSet o6eKTa, cbAtpwamo caMO Ao6aBeHMTe peAOBe. 

MeTOAtT AcceptChanges o ce M3no^3Ba 3a noTB"bp>KAaBaHe Ha npoMeHMTe, 
M3B"bpiueHM b DataSet o6eKTa. ripM Hero cbCTOAHMeTO Ha peAOBeTe c BepcMfl 

Added M Modified CTaBa Unchanged, a peAOBeTe, MapKMpaHM KaTO Deleted 
AeMCTBMTe^HO Ce M3TpMBaT OT DataSet 06eKTa. M3BMKBaHeTO Ha T03M MeTOA 

He ce OTpa3flBa no HMKaKbB HanMH Ha M3T04HMKa Ha AaHHM. To3M MeTOA ce 
BMKa He^BHO npM o6p"biueHMe kbm update (...) MeTOAa Ha K/iaca DataAdapter. 

Kora fla M3no/i3BaMe GetChanges() n HasChanges()? 

06MKHOBeHO GetChangesO Ce M3nO/13Ba, 3a Aa Ce M3B/ieKaT OT DataSet 

o6eKTa caMO npoMeHeHMTe AaHHM. ToBa e yAo6HO, aKO ce npeAaBaT AaHHM ot 
eAHa MaujMHa Ha Apyra. B to3m cnynaM MMa 3HaneHMe 3a npoM3BOAMTe/iHOOTa 
Aa/iM me ce npeAaAe ue/iM*rr DataSet, m/im nacr ot Hero. 

flpyr c/iynaM Ha M3no/i3BaHe Ha GetChangesO e o6HOB*iBaHeTO Ha CB"bp3aHM 
Ta6^MUM, KoeTO pa3MeAaxMe HaKpaTKO npeAM Ma/iKO. 

06MKHOBeHO ntpBO ce npaBM o6p"biueHMe kbm MeTOAa Haschanges(...) , a cnep, 
TOBa, b c/iynaM ne b DataSet o6eKTa MMa npoMeHM, ce BMKa GetChangesO . 
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DataSet.GetChanges() - npiiMep 

C^eflBaiunflT npuMep ki/uocTpwpa M3no/i3BaHeTO Ha Haschanges(...) v\ 

Get Changes (...) : 



if ( ! myDataSet . HasChanges (DataRowState .Modified) ) 

{ 

return; 

} 

// GetChanges for modified rows only 
DataSet modif iedDataSet = 

myDataSet . GetChanges (DataRowState .Modified) ; 

// Check the DataSet for errors 
if (modif iedDataSet . HasErrors ) { 

// Insert code to resolve errors 
} 

// After fixing the errors, update the data source 
// with the DataAdapter used to fill the DataSet 
adapter . Update (modif iedDataSet ) ; 



B npMMepa C HasChanges(...) ce npOBepflBa p,ai\V\ B myDataSet MMa npOMeHeHM 
peAOBe (KaTO Ha MeTOAa ce nOflaBa apryMeHT DataRowState. Modified), M 
aKO MMa, ce Cb3AaBa KOnne Ha myDataSet npe3 MeTOfla GetChanges (...) , KOeTO 

cbfl"bp>Ka caMO npoMeHeHMTe peflOBe. ripoBepaBa ce fla/iw b tax MMa rpeujKM v\ 
cnep, eBeHTya/iHO OTcrpaHHBaHe Ha rpeujKMTe npoMeHMTe ce HaHacsiT b m3toh- 
HMKa Ha ashhu. 

rpeuiKMTe b DataSet m DataTable o6eKTMTe 

rpeujKMTe b DataSet o6eKTMTe ce 3aAaBaT ot nporpaMkicra v\ MoraT p,a ce 
M3B^M4aT cnep, TOBa. TpeiuKM MoraT p,a ce 3aAaBaT 3a BC^Ka Ta6/ii/iua, 3a 
BceKM pefl m 3a BC^Ka KO/iOHa ot BceKM pefl v\ MoraT fla cbAtpwaT TeKCTOBO 
onucaHne. HaM-necro ce i/i3no/i3BaT 3a 3ana3BaHe Ha npo6/ieMki, B"b3HkiKHa/iki 
npn HaHacflHeTO Ha npoMeHM ot DataSet b 6a3aTa ashhu. 

OcHOBHMTe MeTOAM h CBOMCTBa 3a pa6oTa c rpeujKM ca ci\ep,uv\je: 

- DataSet. HasErrors - Bptiua true aKO B HflKOfl OT Ta6/lklUklTe B DataSet 

o6eKTa MMa rpeujKM. 

- DataTable . HasErrors - Bptiua true B Ta6/lkluaTa MMa rpeilJKM. 

- DataRow. SetErrorOccured( column, errorMessage) - 3aAaBa rpeillKa 

3a AaAeHa KO/iOHa ot AaAeH peA- 

- DataTable . GetErrors ( ) - Bptiua MaCMB OT BCM4KM peAOBe OT ASAeHa 

Ta6/ikiua, komto cbAtpwaT rpeujKM. 
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- DataRow.GetColumnsInError() - BptLfla MaCMB OT BCM4KM KO/lOHkl OT 

flafleH pefl, komto cbfltpwaT rpeujKM. 

- DataRow.GetColumnError (column) - BptLfla TeKCTOBOTO OnucaHkie Ha 

rpewKaTa 3a .qafleHa KO/iOHa ot flafleH pefl. 

M3no^3BaHeTO Ha rpeujKM b Ta6/iwukiTe me fleMOHcrpwpaMe Ma/iKO no-HaTaTbK 
b npuMepnTe. 

HecBi>p3aH MOfle/i - TMnimeH cueHapuu Ha pa6oTa 

B Ta3M T04Ka me pa3r/ieflaMe noc/ieflOBaTe/iHOora ot ocHOBHMTe onepaunn, 
komto ce M3n"b/iH*iBaT npn M3no^3BaHe Ha HecB"bp3aHi/m MOfle/i 3a pa6oTa c 
flaHHM. B HAKOM c/iynaw kbm onucaHMTe crbriKki MoraT fla ce Ao6aB*iT hobm v\i\v\ 
fla ce npoMeHHT hakom ot tax. Eto onucaHne Ha npenoptuMTe/iHW crbriKw: 

1. 3ape>KflaMe flaHHMTe b Dataset o6eKT ot m3T04hmk Ha flaHHM. 3a ue/iTa 
MOxeM fla M3no^3BaMe MeTOfla Fiii(...) Ha DataAdapter: 



userDataAdapter . Fill (dsUsers ) ; 



B"b3MO>KHO e flaHHMTe fla ce 3apeflflT b Dataset o6eKTa v\ no flpyr HanwH - 
HanpuMep ot XML cpaw/i, 4pe3 MeTOfla Readxmi (...) . 

2. C/iefl KaTO CMe 3apeflw/ii/i flaHHMTe b Dataset o6eKTa, M3BtpujBaMe 

HflKaKBa o6pa6oTKa Btpxy tax - o6mkhob6ho ta ce Cbcrow b M3Tpn- 
BaHe, flo6aBAHe v\ MOflncpuKauna Ha peflOBe ot Ta6/ikiukiTe. 

3. ripeflu fla BHeceM HanpaBeHMTe npoMeHM b M3T04HMKa, ki3B/ikmaMe 

npOMeHeHMTe peflOBe. M3nO/13BaMe MeTOfla DataSet . GetChanges ( ) . 

Ako HflMa npoMeHM, tom me BtpHe ctomhoct null, ho Hue MO>xe npefl- 
BapwTe/iHO fla npoBepuM c Haschanges(...) fla/iw MMa npoMeHM v\ fla/iw 

MMa CMklCb/1 fla BMKaMe GetChanges (...) . 



DataSet dsChanges = dsUsers . GetChanges 



4. ripw/iaraMe HanpaBeHMTe npoMeHM KaTO M3no/i3BaMe MeTOfla update (...) 
Ha DataAdapter. ripw BHacflHe Ha npoMeHMTe b M3T04HMKa MoraT fla 
B"b3HMKHaT kohc|d^mktm - HanpwMep, aKO C/iefl KaTO CMe 3apeflM/in 
flaHHMTe b Dataset o6eKTa, hakom M3Tpne 3annc b M3T04HMKa, a Hue 
npoMeHMM ctiflMfl 3annc b i/i3B/ieneHMTe flaHHM, npn o6HOB*iBaHe me 

HaCTtnM KOHCp/lklKT. 

3a pa3peiuaBaHe Ha KOHCp/ikiKTi/iTe M3no/i3BaMe o6pa6oTHMKa Ha ct6nTneTO 
Rowupdated. B Hero MO>KeM fla pa3peujMM flupeKTHO KOHCp/ikiKTa v\nv\ fla cm 
3ana3MM rpeujKMTe, komto ca B"b3HHKHa/iw. Eto npuMep: 



userDataAdapter . RowUpdated += 

new SqlRowUpdatedEventHandler (OnRowUpdated) ; 
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private void OnRowUpdated (ob j ect sender, 
SqlRowUpdatedEventArgs e) 

{ 

// Handle the conflict ... 

e. Status = UpdateStatus . Continue; 
} 

userDataAdapter . Update (dsChanges) ; 



Pa3pewaBaMe Komfc/ikiKTi/iTe. ToBa Moxe p,a CTaHe no pa3/iwneH Hanm-i, 
HanpuMep npe3 M3TpnBaHe Ha KOHCJD/iMKTHMTe peflOBe, npe3 o6HOBABaHe 
Ha KOHCJD/iMKTHaTa ctomhoct, npe3 3aAaBaHe Ha HeyTpa/iHa ctomhoct 
v\!\v\ npe3 HaMeca Ha noTpe6i/iTe/i*i. 

3ape>KAaMe othobo Dataset o6eKTa c ashhh ot 6a3aTa, 3a p,a pa6oTMM c 
aKTya^HM ashhu. ToBa ce Ha/iara b cnynawTe, KoraTO Apyrn noTpe6n- 
Te/iw ca Ao6aB*i/iki 3anncn b 6a3aTa cnep, KaTO CMe 3apeAn/iw AaHHkue 
3a nocneAeH ntT - ToraBa Te H^Ma p,a npuctCTBaT b Hawi/ia Dataset. 



userDataAdapter .Fill (dsUsers ) 



Pea/i ii 3a limsi Ha HecBi>p3aH Moae/i c DataSet m 
DataAdapter - npuMep 

B HacTOfliuMfl npuMep me pea/iw3wpaMe CTaHAapTHna cueHapnw 3a ki3no/i3BaHe 

Ha HeCB"bp3aH MOAe/1. U\e BMAMM KaK Ce l/l3nO/13BaT DataSet V\ DataAdapter M 

KaK ce pa3peiuaBaT kohc|d^mktm no BpeMe Ha o6HOB*iBaHe Ha 6a3aTa ashhu. 
Eto KaK M3Me>KAa nt/iHi/iflT cope koa Ha npuMepa: 



using System; 

using System. Data; 

using System. Data . SqlClient; 

class DataAdapterTest 

{ 

static void Main ( ) 

{ 

string strCon = "Data Source= (local ); " + 

"Integrated Security=SSPI ; Database=Northwind" ; 
SqlConnection cnNorthwind = new SqlConnection ( strCon) ; 

// Create and populate with data the table for the example 
CreateTableAlabala (cnNorthwind) ; 
PopulateTableAlabala (cnNorthwind) ; 

string strSelect = "SELECT Id, Name FROM Alabala"; 

// Create an adapter and generate its commands 
// with a CommandBuilder 
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SqlDataAdapter daAlabala = new SqlDataAdapter ( 

strSelect, cnNorthwind) ; 
SqlCommandBuilder cbAlabala = new SqlCommandBuilder ( ) ; 
cbAlabala . DataAdapter = daAlabala; 

// Add an event handler for the RowUpdated event 
daAlabala . RowUpdated += new SqlRowUpdatedEventHandler ( 
OnRowUpdated) ; 

// Create and fill a DataSet 
DataSet dsNorthwind = new DataSet ( ) ; 
daAlabala. Fill (dsNorthwind, "Alabala") ; 

Console .WriteLine ( "Initial table contents from the DB : " ) ; 
PrintTableAlabala (dsNorthwind) ; 

// Add some data to the DataSet 
MakeChanges (dsNorthwind) ; 

Console .WriteLine ( "Table after adding some records:"); 
PrintTableAlabala (dsNorthwind) ; 

Console .WriteLine ( "Trying to update the table..."); 
daAlabala. Update (dsNorthwind, "Alabala") ; 

// Check if there were conflicts and if so, resolve them 
// and call Update (... ) again. This time there should be 
// no conflicts, because the conflicting rows are deleted 
// from the DataSet 
if (dsNorthwind. HasErrors ) 

{ 

Console .WriteLine ( "There were conflicts!"); 
ResolveErrorsInTableAlabala (dsNorthwind) ; 

Console .WriteLine ( "Trying to update the table again...") 
daAlabala. Update (dsNorthwind, "Alabala") ; 
if (dsNorthwind. HasErrors ) 

Console .WriteLine ( "Errors during update!"); 
else 

Console .WriteLine ( "No errors during update."); 
} 

// Fill the DataSet with up-to-date data 

daAlabala. Fill (dsNorthwind) ; 

Console .WriteLine ( "The table contents from the database:") 

PrintTableAlabala (dsNorthwind) ; 

// Drop the sample table 
DropTableAlabala (cnNorthwind) ; 



) 
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// Add some rows to the DataSet 

static void MakeChanges (DataSet aDataSet) 

{ 

// This row will cause a conflict - it has value 

// 1 for the Id field, but such value is already 

// present in the table, and Id is a primary key 

DataRow row = aDataSet . Tables [ "Alabala" ]. NewRow () ; 

row ["Id"] = 1; 

row ["Name"] = "Sasho"; 

aDataSet .Tables [ "Alabala"] .Rows .Add (row) ; 



// Add some non-conflict rows 

row = aDataSet .Tables [ "Alabala"] .NewRow ( 

row ["Id"] = 4; 

row ["Name"] = "Tosho"; 

aDataSet .Tables [ "Alabala"] .Rows .Add (row) 



} 



// RowUpdate event handler 
static void OnRowUpdated (ob j ect aSender, 
SqlRowUpdatedEventArgs aEventArgs ) 

{ 

// Check the Status property of the SqlRowEventArgs 

// argument for indication for errors 

if (aEventArgs . Status == UpdateStatus . ErrorsOccurred) 

{ 

// Conflict found. Set error for the updated row 
string errorMessage = string . Format ( "\nRow \"{0} {1}\"" 
" conflicts with some row in the database : \n{ 2 } \n" , 
aEventArgs .Row [ "Id"] , aEventArgs . Row [ "Name" ] , 
aEventArgs . Errors .Message) ; 
aEventArgs . Row. SetColumnError ( "Id" , errorMessage) ; 

// Set the Status property to Continue so that the 
// Update (... ) method continues with the other rows 
aEventArgs . Status = UpdateStatus . Continue; 



} 



} 



// Resolves the conflicts for the rows that have errors 
static void ResolveErrorsInTableAlabala (DataSet aDataSet) 

{ 

DataTable alabalaTable = aDataSet . Tables [ "Alabala" ] ; 
DataRow [] conflictRows = alabalaTable . GetErrors () ; 
foreach (DataRow row in conflictRows) 

{ 

DataColumn [ ] conf lictColumns = row. GetColumnsInError i 

foreach (DataColumn column in conf lictColumns ) 

{ 
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string errorMessage = row. GetColumnError (column) ; 
Console . WriteLine (errorMessage) ; 
} 

// Resolve the conflict by deleting the conflicting row 
row. Delete ( ) ; 
row. ClearErrors ( ) ; 
} 
} 

// Prints the data from the DataSet on the console 
static void PrintTableAlabala (DataSet aDataSet) 

{ 

Console .WriteLine ( "ID Name") ; 

f oreach (DataRow row in aDataSet . Tables [ "Alabala" ]. Rows ) 

{ 

Console. WriteLine ("{ 0} {1}", row ["Id"], row [ "Name" ]) ; 

} 

Console .WriteLine ( ) ; 

} 

// Creates the table, used in the example 

static void CreateTableAlabala (SqlConnection aConnection) 

{ 

try 

{ 

aConnection . Open ( ) ; 

string strCreate = "CREATE TABLE Alabala" + 

"(Id int primary key, Name nvarchar ( 15 ) ) " ; 
SqlCommand cmdCreate = new SqlCommand ( strCreate, 

aConnection) ; 
cmdCreate . ExecuteNonQuery ( ) ; 

catch (SqlException sqlEx) 

Console .WriteLine ( sqlEx .Message) ; 
finally 

aConnection . Close ( ) ; 

} 

// Populates the created table with some sample data 
static void PopulateTableAlabala (SqlConnection aConnection) 

{ 

try 

{ 

aConnection . Open ( ) ; 

SqlCommand cmdlnsert = new SqlCommand () ; 
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cmdlnsert . Connection = aConnection; 

cmdlnsert . CommandText = "INSERT INTO Alabala" 

" VALUES (1, ' Ivan' ) 
cmdlnsert . ExecuteNonQuery ( ) ; 

cmdlnsert . CommandText = "INSERT INTO Alabala" 

" VALUES (2, ' Pesho')"; 
cmdlnsert . ExecuteNonQuery ( ) ; 

cmdlnsert . CommandText = "INSERT INTO Alabala" 

" VALUES (3, ' Gosho')"; 
cmdlnsert . ExecuteNonQuery ( ) ; 

catch (SqlException sqlEx) 

Console . WriteLine ( sqlEx .Message) ; 
finally 

aConnection . Close ( ) ; 



} 

// Drop the table at the end of the example 

static void DropTableAlabala (SqlConnection aConnection) 



{ 



try 

{ 

aConnection . Open ( ) ; 

string strDropTable = "DROP TABLE Alabala"; 

SqlCommand cmdDropTable = 

new SqlCommand ( strDropTable, aConnection); 
cmdDropTable . ExecuteNonQuery ( ) ; 

catch (SqlException sqlEx) 

Console .WriteLine ( sqlEx .Message) ; 

finally 

aConnection . Close ( ) ; 



Eto KaK i/i3r/ie>Kfla pe3y/iTaTbT ot M3n"b^HeHneT0 Ha npuMepa: 
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« "C:\temp\ ConsoleApplicationl\bin\Debun\ConsoleApplicationl.exe" 



Table after adding some records: 
ID Name 

1 Ivan 

2 Pesho 

3 Gosho 
1 Sasho 

4 Tosho 

Trying to update the table. . . 
There were conflicts* 



Row "1 Sasho" conflicts with some row in the database: 
Violation of PRIMARY KEY constraint 'PK_fllabala_151B244E' 
cate key in object 'fllabala'. 
The statement has been terminated. 

Trying to update the table again... 
No errors during update. 
The table contents from the database: 
ID Name 

1 Ivan 

2 Pesho 

3 Gosho 

4 Tosho 



injxj 



KaK pa6oTM npnMepi>T? 

ritpBOHana/iHO cb3flaBaMe TecroBa Ta6/ikiu.a Alabaia v\ n 3an"b/iBaMe c TecTOBM 
AaHHM. C/ieA TOBa 3ape>KAaMe Ta6/iMu,aTa Alabaia b Dataset o6eKT c noMOiu- 

Ta Ha SqlDataAdapter. 

/loKa/iHO, b Ta6^nuaTa ot Dataset o6eKTa ,qo6aBflMe hako/iko pefla, hakom ot 

KOMTO LUe npeAM3BMKBaT KOHCp/lklKT npM 06HOBflBaHe. 

C/ieflBa HaHacyiHe Ha npoMeHMTe no flaHHMTe b 6a3aTa flaHHM no craHflapTHMfl 
HanwH - npe3 SqlDataAdapter, 3a komto ca reHepwpaHki KOMaHAM 3a o6hoba- 

BaHe Ha flaHHI/ITe npe3 CommandBuilder. 

B o6pa6oT4MKa Ha ct6nTneTO Rowupdated 3a BceKM pefl, komto npeflM3BMKBa 

KOHCp/lMKT, M3nO/13BaMe MeTOAa SetColumnError(...) Ha K/iaca DataRow, 3a fla 

3aflafleM c"bo6iueHne 3a rpeujKa b Hero. npneMaMe, ne KOHCp/ikiKTHaTa KO/iOHa 
e KO/iOHaTa id (ntpBHUHWAT k/ikdh b Ta6/ikiu,aTa). Cnep, OT6e/ifl3BaHe Ha rpew- 
KaTa yKa3BaMe, ne MCKaMe o6HOBHBaHeTO fla npofl"b/i>Ki/i BtnpeKM HacTbnw/iwfl 

KOHCp/lMKT. 

rpeilJKMTe ce 06pa60TBaT B MeTOfla ResolveErrors InTableAlabala ( ... ) . B 

Hero i/i3B/ii/maMe ot Ta6/inuaTa npo6/ieMHkiTe peAOBe (3a ue/iTa ki3no/i3BaMe 

MeTOfla GetErrors ( ) Ha DataTable) V\ VV\ 06x0>KflaMe B U.MKb/1. 3a BCeKM pefl 
M3B/lMHaMe KO/lOHklTe, Cbfltp>KaiUM rpeilJKa (C MeTOfla GetColumnsInErrorO 

Ha DataRow) m 3a BCAKa KO/iOHa OTne^aTBaMe rpeujKaTa Ha KOH30/iaTa. C/iefl 
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TOBa pa3peiuaBaMe KOHc|D/iMKTa no HaM-npocTna HanaMH - ioto M3TpnBaMe 
npo6^eMHMfl pep,. 

ripn c/ieflBamoTO o6HOB*iBaHe Ha 6a3aTa ashhh Bene H^Ma kohc|d/imktm. 

K/iaci>T XmlDataDocument 

K/iacbT XmlDataDocument npeAcraB/iflBa CBoeo6pa3eH "moct" Me>Kfly pe/ia- 
Umohhoto npeACTaBAHe Ha ashhh (noA cjaopMaTa Ha Dataset o6eKT) v\ wepap- 
xm4hoto mm npeAcraBAHe npe3 K/iacoBeTe 3a pa6oTa c XML ashhu. To3m K/iac 
ce M3no/i3Ba 3a cnHxpoHM3aunfl Ha Dataset v\ XML AOKyMeHT v\ no3BO/i*iBa p,a 
pa6oTMM c eAHOBpeMeHHO c ABeTe npeAcraBAHMfl Ha eAHM v\ cbu\v\ ashhu. 

XmlDataDocument Hac/ieAflBa XmlDocument, KaTO CbOTBeTHO nO/iynaBa BCM4- 

KMTe My B"b3M0>KH0CTM m Ao6aBfl KtM Tax CMHxpoHM3aunfl Ha ABeTe npeAcraBfl- 
HMfl Ha AaHHMTe. Tom npeAcraBa AaHHMTe KaTO DOM a^pbo, ho cbiueBpeMeHHO 
noAAtpxa m pe^aunoHeH v\3vnep,. CnHxpoHM3aunflTa Me>KAy ABaTa v\3vnep,dt ce 
ocbmecTBflBa aBTOMaTMUHO. Ako npoMeHMM AaHHMTe npe3 pe/iauMOHHMfl v\3- 
vnep,, ocurypeH ot Dataset o6eKT, DOM a^pboto Ha XML AOKyMeHTa me ce 
npoMeHM Cbiuo. 06paTH0, npn npoMAHa Ha DOM a^pboto, npoMAHaTa ce OTpa- 
3flBa M B DataSet o6eKTa. 

He e 3aA"b^>KMTe^H0 Dataset o6eKT"bT p,a npeAcraBfl ue/iMfl XML AOKyMeHT. 
B"b3M0>KH0 e cxeMaTa Ha Dataset o6eKTa p,a BK/iiouBa Ta6/iMUM v\ ko/iohm caMO 
3a hakom enewemw Ha XML AOKyMeHTa, ioto no to3m HanMH MOxeM p,a m36m- 
paMe KaKBO touho ot DOM a^pboto p,a npeAcraBMM pe/iauwoHHO. 

npeflMMCTBa Ha XmlDataDocument 

XmlDataDocument HM n03B0/lflBa Rd M3nO/13BaMe 3a eAHM M CbLUM ashhh 

BCM4KM cpeACTBa 3a o6pa6oTKa Ha XML (ioto o6xo>KAaHe Ha DOM a^pboto, 
i/i3no/i3BaHe Ha XPath v\ XSL TpaHCCJDopMaunn) ot eAHa CTpaHa, v\ B"b3M0>K- 
HOCTMTe, komto p,aBa DataSet K/iaca (HanpMMep CB"bp3BaHe c kohtpo/im b ye6 
m Windows c|dopmm). ToBa npeAOcraBfl 3HanMTe/iHa rbBKaBOcr Ha pa6oTaTa c 
AaHHM b npn^oxeHneTO. 

flpyro npeAMMCTBO e B"b3M0>KH0CTTa p,a ce 3ana3M Hant/iHO TOUHOcrra Ha XML 
AOKyMeHTa. Ako 3apeAMM ctAtpxaHneTO Ha XML AOKyMeHT b Dataset v\ cnep, 
TOBa ro 3anniueM othobo bbb <fcaM/i, cJDopMaTupaHeTO HsiMa p,a ce 3ana3M, v\ 
ocBeH TOBa me 3ary6nM bcmukm e/ieMeHTM, 3a komto HAMa ctOTBeTCTBue b 

CxeMaTa Ha DataSet 06eKTa. ripn M3nO/13BaHe Ha XmlDataDocument T03M 

npo6/ieM He cbiuecTByBa. Tom noAAtpxa cJDopMaTupaHeTO v\ fiepapxMUHaTa 
CTpyKTypa Ha opurnHa^HMfl XML AOKyMeHT, a Dataset o6eKT"bT npeAcraBfl 
caMO Te3M ashhh m MHCJDopMaunfl 3a cxeMaTa, komto MCKaMe. 

HdHMHM 3a CMHXpOHM3aMMq 

C"blUeCTByBaT pa3/lMHHM Ha^MHM AS Ce M3B"bpilJM CMHXpOHM3ai4MflTa Me>KAy 
DataSet M XmlDataDocument. 
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Eamhmat BapnaHT e ntpBO fla ce Cb3fla,qe Dataset, fla My ce 3afla,qe cxeMa v\ 
fla ce 3an"b/iHki c flaHHM, a cnefl TOBa fla ce cnHxpoHM3npa c hob 
xmiDataDocument. TaKa ce ocwrypflBa wepapxi/meH H3Mea Ha cbiuecTByBaiun 
pe/iaukiOHHi/i flaHHM. 

Bt3MO>KeH e m flpyro BapnaHT - fla ce Cb3flafle Dataset etc cxeMa, fla ce 
CMHxpoHM3npa c xmiDataDociiment, cnefl KoeTO b noc/ieflHMfl fla ce 3apeflflT 
flaHHMTe ot XML flOKyMeHT. MMeHaTa Ha Ta6/inuwTe v\ KO/iOHkiTe b Dataset 
o6eKTa Tpa6Ba fla cbOTBeTCTBaT Ha MMeHaTa Ha e/ieMeHTMTe b XML flOKyMeHTa, 
komto MCKaMe fla 6"bflaT CMHxpoHM3npaHM c Dataset o6eKTa. TaKa ce npeflo- 
CTaBfl pe^aunoHeH v\3vnep. Ha cbiuecTByBaiun wepapxn^HM flaHHM. 

TpeTkiflT BapnaHT e fla ce Cb3flafle xmiDataDocument m cbfltpxaHneTO My fla 
ce 3apeflM ot cbiuecTByBaiu XML flOKyMeHT, cnefl KoeTO fla ce no/iyni/i pe/iauw- 

OHeH H3Mefl npe3 CBOMCTBOTO DataSet Ha XmiDataDocument. B T03M C/iynaki 

Tpa6Ba fla ce 3aflafle cxeMaTa Ha Dataset o6eKTa npeflu fla ce i/i3no/i3Ba 3a 
AOCTbn flo flaHHM. KaKTO v\ b npeflHua c/iynaw, Tpa6Ba fla MMa ctOTBeTCTBue 
Ha MMeHaTa Ha Ta6/inunTe v\ KO/iOHkiTe v\ XML e/ieMeHTMTe. 

XmlDataDocment - npiiMep 

C/ieflBamkiflT npuMep noKa3Ba KaK MO>KeM fla M3no/i3BaMe XmiDataDocument 
3a CMHxpoHM3aunfl Ha XML flOKyMeHT c DataSet: 



using System; 

using System. Data; 

using System. Data . SqlClient; 

using System. Xml; 

class XmlDataDocumentDemo 

{ 

static void Main ( ) 

{ 

DataSet myDataSet = new DataSet ( "CustomerOrders" ) ; 

SqlConnection nWindConn = new SqlConnection ( 

"Data Source=localhost; Initial Catalog=northwind; " 
"Integrated Security=SSPI ; ") ; 

using (nWindConn) 

{ 

nWindConn . Open ( ) ; 

SqlDataAdapter custDA = new SqlDataAdapter ( 

"SELECT * FROM Customers", nWindConn); 
custDA. Fill (myDataSet, "Customers" ) ; 

SqlDataAdapter ordersDA = new SqlDataAdapter ( 

"SELECT * FROM Orders", nWindConn); 
ordersDA. Fill (myDataSet, "Orders" ) ; 
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SqlDataAdapter detailsDA = new SqlDataAdapter ( 
"SELECT * FROM [Order Details]", nWindConn) ; 
detailsDA. Fill (myDataSet, "OrderDetails" ) ; 



} 



myDataSet .Relations .Add ( "CustOrders" , 

myDataSet .Tables [ "Customers"] . Columns [ " Customer ID " ] , 
myDataSet .Tables [ "Orders"] . Columns [ "CustomerlD" ] ) . 
Nested = true; 

myDataSet .Relations .Add ( "OrderDetail" , 

myDataSet .Tables [ "Orders"] . Columns [ "Order ID"] , 
myDataSet .Tables [ "OrderDetails"] . Columns [ "Order ID"] , 
false) .Nested = true; 

XmlDataDocument xmlDoc = new XmlDataDocument (myDataSet ) ; 

// Get all elements with ProductID=43 

XmlNodeList nodeList = xmlDoc . DocumentElement . SelectNodes 
"descendant : : Customers [ * /OrderDetails/ Product ID=4 3] " ) ; 

foreach (XmlNode myNode in nodeList) 

{ 

DataRow customer = xmlDoc . GetRowFromElement ( 

(XmlElement) myNode) ; 
Console . WriteLine (customer [ "CompanyName" ] ) ; 



CneABa M3r/iefl Ha nacr ot M3X0Aa ot npuMepa: 



*■■■ "C:\Ado.net\Demo-21-XPath i 

Koniglich Essen 

La maison d'flsie 

Maison Dewey 

Old World Delicatessen 

Piccolo und mehr 

Queen Cozinha 

QUICK-Stop 

Rattlesnake Canyon Grocery 

Sante Gourmet 

Supremes delices 

Tortuga Restaurante 

Victuailles en stock 

Die Wandernde Kuh 

Uartian Herkku 

Wellington Importadora 

Wilman Kala 

Press any key to continue^ 



n x 
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B npuMepa M3no/i3BaMe ntpBua HanMH 3a cnHxpoHM3aunfl. ritpBO cb3flaBaMe 

DataSet 06eKT myDataSet M TO 3an"b/lBaMe C AaHHM OT Ta6/lMUMTe Customers, 
Orders M Order Details OT 6a3aTa Northwind. C/ieA TOBa CMHXpOHM3MpaMe 
myDataSet C XmlDataDocument 06eKTa xmlDoc. C M3nO/13BaHe Ha MeTOAa 

seiectNode Ha K/iaca xmiNode ce M3B/iMna BCM4KM K^neHTM, komto ca nop"b4- 
Ba/iw npoAyKT c ProductiD 43. Yc/iOBweTO ce 3aAaBa c XPath M3pa3. flaHHMTe 
3a BceKM ot Te3M K^neHTM ce M3B^M4aT b DataRow o6eKT, cnep, KoeTO ce M3- 
Be>KAa MMeTO Ha KOMnaHMATa, 3a koato pa6oTM cbOTBeTHMAT K/iMeHT. 

CwrypHOCTTa npw pa6oTa c 6a3ii ot AaHHM 

CurypHOCTTa npn 6a3MTe ot AaHHM MMa pa3/iMHHM acneKTM. B HacroflmaTa 
T04Ka me ce cnpeM caMO Ha Haw-Ba>KHMTe ot tax, tbm KaTO Heno3HaBaHeTO mm 
MO>xe p,a AOBeAe ao cepno3HM npo6/ieMM b pa3pa6oTBaHMTe npn^OKeHMa. 

CnrypHOCT npn flMHaMMHHM SQL 3asiBKM 

KoraTO M3no/i3BaMe SQL 3a*iBKM, komto Tpa6Ba p,a BK/iionBaT ctomhoct, BtBe- 
AeHa ot noTpe6kiTe/i?i, b HHKaKbB cnynaii He Tpn6Ba fla cr/io6nBaMe 
3anBKaTa npe3 ao/ieriBaHe (KOHKaTeHaLtim) Ha HM30Be. TaKa MMa onac- 
hoct Aa craHeM xepTBa Ha aTaKa ot TMn SQL injection, KaKBaTO BMA^xMe b 
ceKUMATa 3a napaMeTpMUHMTe 3aaBKM. PeiueHMeTO Ha to3m npo6/ieM b 
ADO.NET e Aa ce M3no/i3BaT napaTepMUHM KOMaHAM 3a M3n"b/iH*iBaHMTe SQL 

3aflBKM. 

Connection pooling n cnrypHOCT 

M3no/i3BaHeTO Ha connection pooling He no3BO/i*iBa CMrypHOCTTa Aa ce MHTe- 
rpMpa b 6a3aTa. ToBa e TaKa, 3aiuoTO 3a Aa cpyHKUMOHMpa MexaHM3M"bT Ha 
connection pooling, ce M3MCKBa HM3"bT 3a Bp"b3Ka Aa e MAeHTMneH 3a bcmukm 
Bp"b3KM ot ny/ia (t. e. eAMH m cbiu 3a bcmukm noTpe6MTe/iM). 

3a Aa 6"bAe peiueH to3m npo6/ieM, CMrypHOCTTa Tpa6Ba Aa ce ynpaB/i^Ba ot 
npM^o>KeHMeTO, a He ot 6a3aTa AaHHM. B to3m cnynaki bcmukm noTpe6MTe/iM ce 
aBTeHTMKMpaT kbm 6a3aTa AaHHM c MHTerMpaHa aBTeHTMKauMa (npM koato He 
ce 3aAaBa napona), a npM^oxeHMeTO mm AaBa pa3/iMHHM npaBa cnopeA cboa 
BvrpeujHa ziorMKa. 

Ci>xpaH$iBaHe Ha connection string 

CbxpaHeHMeTO Ha HM3a 3a Bp"b3Ka kbm 6a3aTa e Ba>KHO 3a CMrypHOora. Tom 
necro cbAtpxa MHCpopMauMfl 3a aBTeHTMKauMa, c koato hakom Moxe Aa 3/ioy- 
noTpe6M. HM3"bT 3a Bp"b3Ka Tpa6Ba Aa Moxe Aa ce no/i3Ba ot bcmukm noTpe- 
6MTe^M Ha CMCTeMaTa, ho He Tpa6Ba Aa e AOCTbneH 3a tax, T.e. Te He Tpa6Ba 
Aa MoraT Aa ro M3B/iMnaT b Keen bma. 

BMXMe Mor/iM Aa cbxpaHMM HM3a 3a Bp"b3Ka b KOHCpMrypauMOHMa (pawn na 
npM/io>KeHMeTO (web.config npM ye6 npM^oxeHMfl m/im App.config npM Hac- 
to/ihm), ho tom e npocT TeKCTOB rJ>aM/i m CbxpaHeHMeTO b Hero He e CMrypHO. 
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Ako M36epeM to3m BapnaHT, v\nv\ Tpa6Ba fla KOflnpaMe HM3a no Ha,qe>KfleH 
Ha^MH, v\nv\ fla M3HeceM napo/ikiTe 3a flocrbn Ha flpyro macto m fla rn flo6a- 
BflMe KtM HM3a no BpeMe Ha pa6oTa. 

ripn Bp"b3Ka etc SQL Server MoxeM fla M3no/i3BaMe Windows aBTeHTHKauna v\ 
ToraBa b HM3a 3a Bp"b3Ka H^Ma fla ce cbxpaHABaT noTpe6wTe/iCKO MMe v\ napo- 
/ia. 

KaTO flont/iHWTe/iHa MsipKa 3a curypHOCT no noflpa36npaHe cbomctboto 

Persist Security Info Ha HM3a 3a Bp"b3Ka MMa CTOMHOCT false. B T03M 

c/iynaw MHCJDopMauMflTa 3a napo/ia v\ noTpe6kiTe/iCKO MMe He ce 3ana3Ba b 

CBOMCTBOTO ConnectionString Ha 06eKTa 3a Bp"b3Ka - Ta3M MHCJDOpMaUMfl ce 

npeMaxBa BeflHara c/iefl OTBap^He Ha Bp"b3KaTa. 

3au4MTHa CTeHa 

Ba>KHO e, KoraTO MHcra/ii/ipaMe ctpBtpa 3a 6a3aTa flaHHM npn K/iweHTa, fla ro 
3aiflMTMM ot Hexe^aH BtHweH flocrbn (ot MHTepHeT v\ ot /ioi<a/iHaTa Mpexa). 
ToBa MO>Ke fla crane npe3 Haw-o6wKHOBeHa 3aiunTHa CTeHa (firewall), koato 
<$>n/iTpnpa nopTOBeTe, Ha kohto ctpBtptT onaKBa CBonTe K/ii/ieHTM. 

ripenopBUBaHaTa npaKTMKa e fla 6"bfle 3a6paHeH flocTbnvr ao cbpBtpa c 
6a3aTa flaHHM 3a bch^kh MaiunHM, BK/iionnTe/iHO v\ 3a MaujMHMTe ot /lOKa/maTa 
Mpexa, m fla 6"bfle pa3peiueH flocrbn caMO 3a Te3M MaiunHM, komto ro ki3no/i- 

3BaT flkipeKTHO. 

Ta3M npaKTMKa HaMa/isiBa 3HanwTe/iH0 pucKOBeTe ctpBtptT fla 6"bfle aTaKyBaH 
m TaKa noBMiuaBa ckirypHOcrra Ha MHCJDopMaunflTa, koato tom cbxpaHABa. 

KpMnTMpaHe Ha KOMVHMKaMMsiTa 

KoMyHMKaunflTa Me>Kfly K/iweHTa v\ ctpBtpa Ha 6a3aTa flaHHM o6mkhob6ho He 
e KpunTupaHa v\ Tpac|DMK"bT Moxe fla 6"bfle noflc/iywaH. 3a noBMiuaBaHe Ha 
curypHOCTTa npn o6MAHaTa Ha flaHHM Me>Kfly K/iweHTa v\ ctpBtpa Moxe fla ce 
M3no/i3Ba npoTOKO^tT IPSec, komto KpwnTwpa ue/ikia MpexoB Tpac|DMK v\nv\ fla 
ce M3no/i3Ba VPN Bp"b3Ka, koato cbu\o flaBa bbsmokhoct 3a KpunTupaHe. 

3a curypHO npeflaBaHe Ha flaHHMTe, Me>Kfly OTfle/iHM KOMnoHeHTM Ha flafleHO 
npw/io>KeHi/ie Moxe fla ce M3no/i3Ba npoTOKO/ivr SSL. flpyra b"B3mo>khoct e fla 
ce KpunTupaT npe3 ny6/iwneH v\nv\ cnofle/ieH k/ikjh flaHHMTe npn npeflaBaHe Ha 
Dataset o6eKTM no MpewaTa. 

Ynpa>KHeHM5i 

1. 06acHeTe KaKBO npeflcraB/iflBaT CB"bp3aHki*iT v\ HecB"bp3aHMAT MO,qe/i 3a 
flocrbn flo flaHHM. OnuiueTe b kom cnynaw ce M3no/i3Ba eflUHM^T, v\ b kom - 
ApyrnflT. flaMTe npuMepn. OnuiueTe npeflMMCTBaTa v\ HeflocraTbuwTe Ha 
flBaTa MOfle/ia. 



782 



flporpaMnpaHe 3a .NET Framework 



2. OnmueTe eAHOC/iOMHi/iTe, flByc^OMHMTe, Tpuc^OMHMTe v\ MHoroc/iowHMTe 
npn^o>KeHMfl - KaKBO npeflcraB/iflBaT cbOTBeTHMTe MOAe/iw, TexHMTe npe- 
AMMCTBa m HeAOCTarbun, c/iynaw Ha i/i3no/i3BaHe. flaMTe npuMepn. 

3. 06acHeTe HaKpaTKO KaKBO e ADO.NET v\ kom ca HeroBMTe ochobhm npocT- 
paHCTBa ot MMeHa. 3a KaKBO cnywaT Te? 

4. KaKBO npeACTaB^ABaT AOCTaBni/iu,MTe Ha ashhm m kom ca craHAapTHMTe 
A0CTaB4Mun Ha ashhh b ADO.NET? 

5. OnmueTe K/iacoBeTe ot sqiciient AOcraBni/iKa Ha ashhh. 

6. OnwujeTe Hani/iHWTe 3a aBTeHTHKauna npeA MS SQL Server. flaMTe npuMep 
3a CMMBO^eH hm3 3a Bp"b3Ka c SQL Server (connection string) 

7. OnmueTe MexaHM3Ma Ha connection pooling. 3aiuo e Heo6xoAHMO p,a ce 
M3no^3Ba? 

8. 06acHeTe KaKBO npeAcraB/iHBa CB"bp3aHMAT MOAe/i 3a Aocrbn ao ashhh. 

9. 06acHeTe kom ca ocHOBHi/ue K/iacoBe v\ MHTepcpewcn 3a pa6oTa etc 
CB-bp3aH MOAe/i b ADO.NET. 

lO.HanniueTe nporpaMa, koato M3B/ii/ma ot 6a3aTa ashhh Northwind b SQL 
Server bcm^km KaTeropnn npoAyKTM v\ MMeHaTa Ha npoAyKTMTe ot BCHKa 

KaTeropMfl. l/l3nO/13BakiTe Ta6/lklu,klTe Categories V\ Products. 

ll.HanniueTe npoueAypa, koato Ao6aB*i hob npoAyKT b Ta6.ni/iuaTa c 
npoAyKTMTe b 6a3aTa ashhh Northwind b SQL Server. l/l3no/i3BaMTe napa- 
MeTpn^Ha SQL3aaBKa. 

12.Pa3r/ie>KAaMe npocTa cwcreMa 3a o6cny>KBaHe Ha 6aHK0MaT. Cb3AawTe 
HOBa 6a3a ashhm aim b MS SQL Server 3a cbxpaHeHwe Ha CMeTKMTe Ha 
KapTOAtpwaTe/ikiTe v\ Ha/ii/mHOCTkiTe no tax. flo6aBeTe HOBa Ta6.ni/iua 
cardAccounts . B Ta6/iwuaTa AecpMHupaMTe cneAHMTe no/ieTa: id, 

CardNumber, CardPIN, CardCash (KaTO Ha KapTMHKaTa nO-AO/iy): 



► 


Column Name 


Data Type 


Length 


Allow Nulls 


SB 


bigint 


8 






CardNumber 


char 


10 






CardPIN 


char 


4 






CardCash 


money 


8 







flo6aBeTe hhko/iko npuMepHM 3annca b laQnvwxaia (me bm Tpa6BaT 3a 
TecTBaHe). l/l3no/i3BawKki TpaH3aKu,nn HanmueTe npoueAypa, koato Ter^H 
AaAeHa cyMa (HanpuMep 200 /ib.) ot AaAeHa KapTOBa CMeTKa. Onepaun^Ta 
no Ter/ieHeTO Ha napn ce i/i3n"b/iHsiBa ycneujHO KoraTO e Ha/iwue ycneujHOTO 
M3n"b^HeHne Ha c/ieAHaTa nopeAHua ot cbcraBHi/i onepaunn: 

- npoBepflBa ce etc 3aaBKa p,anv\ noAaAeHkmT ni/m-KOA (CardPIN) 
ctOTBeTCTBa Ha HOMepa Ha KapTaTa (CardNumber). 

- npoBepflBa ce Ha/ii/mHOCTra (cardcash) no KapTOBaTa CMeTKa p,ai\v\ e 
noBene ot 3a*iBeHaTa cyMa (noBene ot 200 /ib.). 
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- BaHKOMaTbT i/i3n/iama 3a*iBeHaTa cyMa (200 /ib.) m 3anncBa b 

Ta6^MUaTa CardAccounts HOBaTa Ha/lklUHOCT (CardCash = CardCash 
- 200). 

Ako HAKOfl ot cbcraBHMTe onepaunn ce npoBa/iw, 6aHKOMaT"bT He M3n/iama 
hmluo m OTKa3Ba TpaH3aKUki*iTa . Tpa6Ba p,a pea/in3wpaTe npoueca etc 
cpeACTBaTa Ha ADO.NET 6e3 p,a i/i3no/i3BaTe ctxpaHeHM npoueAypn b 
6a3aTa ashhm. 

13.Pa3LunpeTe npoeKTa ot npeAHaTa 3aAana v\ Ao6aBeTe HOBa Ta6/iwua 

AccountTransactions C nO/ieTa (id, Cardld, TransactionDate, Ammount), 

cbAtpxama MHCJDopMauMfl 3a bci/iukm TeMeHHJi Ha napn no bcmukm cmbtkh. 
npoMeHeTe npoueAypaTa 3a Ter/ieHe Ha napn, TaKa ne p,a 3ana3Ba 
MHCJDopMauMfl b HOBaTa Ta6/iwua 3a bcako ycneujHO M3B"bpiueHO Ter/ieHe. 
C"bo6pa3eTe ce c Heo6xoAHMOCTra ot M3no/i3BaHe Ha TpaH3aKuna 3a unna- 
Ta onepaunfl no Ter/ieHeTO. flo6aBeTe npoueAypa, koato no AaAeHa KapTa 
m riMH koa noKa3Ba cnncbK Ha bcmukm TeMeHHJi, copTupaHM no p,aja. 
C"bo6pa3eTe ce c npenoptKMTe 3a npaBki/iHa pa6oTa c p,ajv\. 

14.C"b3AaMTe 6a3a ashhm b SQL Server 3a CbxpaHeHneTO Ha 6ki6/iMOTeKa c 
c|dm^mm m BMAeoK/iwnoBe. HanniueTe nporpaMa, koato 3anncBa v\ neTe 
c|dm^mm ot 6a3aTa ashhu. MMaMTe npeABMA, ^e <$>n/iMMTe ca o6eMHM <\>av\- 
ziOBe (HaM-necro oko/io 700 MB) v\ Tpa6Ba p,a ce BKapBaT v\ n3B/iwnaT ot 
6a3aTa ashhu Ha nacm. 

15.0nmueTe K/iacoBeTe, komto ce w3no/i3BaT 3a pea/iki3auki*i Ha HecB"bp3aHMfl 
MOAe/i b ADO.NET. 3a iokbo c^y>KM BceKki ot tax? 

16.KaKBa e pa3/ii/iKaTa Me>KAy cm/iho Tnnn3npaH v\ HeTnnn3npaH Dataset? KaK 
ce cb3AaBaT ABaTa sv\p,a Dataset? 

17.Kom K/iacoBe ce M3no/i3BaT npn pa6oTa c Dataset? 3a KaKBO c/iy>Kki K/iacbT 

DataTable? KaK ce A06aBflT peAOBe M KO/IOHM B DataTable? 3a KaKBO 

c/iy>Kki K/iacbT DataReiation? KaKBM ca ocHOBHMTe npn^o>KeHMfl Ha 
Dataview? KaK ce Ao6aBAT orpaHM4eHMfl b Dataset? 3a KaKBO c/iywaT 
noTpe6nTe^CKMTe M3pa3M b KO/iOHMTe Ha Ta6/iwuMTe? 

18.0nmueTe cpeACTBaTa 3a 3ape>KAaHe Ha Dataset ot XML AOKyMeHT v\ 
3anncBaHe Ha cbAtpxaHneTO Ha Dataset b XML AOKyMeHT. 

19.C"b3AaMTe HOBa 6a3a ot ashhu university npe3 Enterprise Manager Ha 
SQL Server. Cb3AawTe b Hea Ta6/iwua students etc c/ieAHaTa cxeMa: 

Students (Id int identity primary key, FirstName nvarchar(15) 
not null, LastName nvarchar(20) not null, Age int, 
TimeRecordAdded datetime default GETDATEO). 3an"b/lHeTe Ta6/lMUaTa 

c Ma/iKO npuMepHM ashhu. Cnep, TOBa HanmueTe nporpaMa, koato n3B/iwna 
AaHHMTe ot Ta6^nuaTa b Dataset o6eKT v\ npoMeHa 3apeAeHMTe ashhm, 
KaTO Ao6aBfl, M3TpnBa v\ MOAmfcwuwpa peAOBe. Cnep, TOBa ASHHMTe Tpa6Ba 
Aa ce o6HOBABaT b 6a3aTa. M3no/i3BaMTe DataAdapter c ptuHO HanncaHM 
KOMaHAM 3a o6HOBABaHe Ha 6a3aTa (6e3 p,a ki3no/i3BaTe commandBuiider). 
06pa6oTeTe cb6kiTi/ieTO Rowupdate, TaKa ne p,a ce cnpaBMTe c eBeHTya/iHM 
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KOHCp/ikiKTM. OnuTaMTe fla cb3flafleTe kohcp/ihktm ptuHO v\ fla vv\ pa3peujMTe 
c nporpaMHa /iorm<a. 3anniueTe cbfltpaoHkieTO Ha Dataset o6eKTa bbb 

Cpaki/l students . xml. 

20.OnniueTe npe£Ha3HaneHkieTO Ha K/iaca xmiDataDocument. 

21.0nniueTe hakoi/i ochobhm Cbo6pa>KeHi/m othocho curypHOCTTa npn pa6oTa 
c 6a3MTe ot flaHHM. 

M3no/i3BaHa /liuepaTypa 

1. BpaHMMnp TKipoB, CsejiwAu HaKOB, CrecpaH 3axapneB, /la3ap KwpneB, 
flocTbn ao ashhh c ADO.NET - http://www.nakov.com/dotnet/lectures/ 
Lecture-13-ADO.NET-vl.01.ppt 

2. MSDN Library - http://msdn.microsoft.com 

3. Accessing Data with ADO.NET (.NET Framework Developer's Guide) - 
http://msdn.microsoft.com/librarv/en- 

us/cpq u ide/htm l/cpcon Accessing Data With ADONET.asp 

4. David Sceppa, Microsoft ADO.NET, Microsoft Press, 2002, ISBN 0-7356- 
1423-7 

5. Francesco Balena, Programming Microsoft Visual Basic .NET (Core 
Reference), Mirosoft Press, 2002, 0-7356-1375-3 - Chapter 21: ADO.NET 
in Disconnected Mode - http://www.microsoft.com/mspress/books/ 
sampchap/5199.asp 



r/iaea 15. rpa4>imeH 

noTpe6nTe/iCKii iiHTep4>eiic 

c Windows Forms 



OnaKBaMTe B"bB BTOpM TOM. 



r/iaea 16. M3rpa>KflaHe Ha 
ye6 npnjio>KeHiifl c ASP.NET 



O^aKBawTe bbb btopm tom. 



T/iaea 17. Mhotohmiukobo 
nporpaMiipaHe 11 

CliHXpOHIi3aL4li5l 



O^aKBaMTe B"bB BTOpM TOM. 



T/iaea 18. Mpewoeo m 
MHTepHeT nporpaMMpaHe 



O^aKBawTe bbb btopm tom. 



T/iaea 19. OTpawemie Ha 
TiinoeeTe (Reflection) 



O^aKBawTe bbb btopm tom. 



T/iaea 20. Cepiia/msauiifl 
Ha flaHHM 



O^aKBawTe bbb btopm tom. 



r/iasa 21. Ye6 yc/iym 
c ASP.NET 



OnaKBawTe bbb btopm tom. 



r/iaea 22. OTfla/ieneHO 

M3BliKBaHe Ha Me TO flli 

(Remoting) 



OnaKBaMTe B"bB BTOpM TOM. 



T/iaea 23. B3aiiMOAeiiCTBiie 
c Heynpae/i5iBaH koa 



O^aKBawTe bbb btopm tom. 



T/iaea 24. YnpaB/ieHiie Ha 
naMeTTa 11 pecypciiTe 



O^aKBawTe bbb btopm tom. 



T/iaea 25. AceM6/iiiTa 
m pa3npocTpaHeHne 



O^aKBawTe bbb btopm tom. 



T/iaea 26. CiirypHOCT 
b .NET Framework 



O^aKBawTe bbb btopm tom. 



T/iaea 27. Mono - CBo6oflHa 
MMn/ieMeHTduii^i Ha .NET 



O^aKBawTe bbb btopm tom. 



T/iaea 28. IIomoiiihii 

MHCTpyMeHTM 3a .NET 

pa3pa6oTHML4ii 



O^aKBaMTe B"bB BTOpM TOM. 



r/iaea 29. npaKTiinecKii 

npoeKT 



O^aKBawTe bbb btopm tom. 



3aK/iK>HeHiie 



ABTOpCKMflT KO/ieKTMB, kl3rOTBM/l HaCTOflLUaTa KHMTa, CM/1HO Ce HaA^Ba, 4e Tfl 

bm e nana mhoto hobm m no/ie3Hi/i 3HaHna v\ yMeHna 3a nporpaMnpaHe c .NET 
TexHO/iorwkiTe m bm e noMorHa/ia Ha npoc|Deci/iOHa/iHOTO pa3BMTne. Hafl^BaMe 
ce, ne He CMe bm i/i3ry6ki/iw BpeMeTO c ro/ieMi/m o6eM MHCJDopMauMfl. 

Ako MMaTe Btnpocn v\nv\ KOMeHTapn, OTnpaBflWTe vv\ b Haujua c|DopyM: 

http://www.devbq.org/forum/index.php7showforum = 30 



r/iaBHkisiT aBTop Ha KHuraTa v\ ptKOBOAHTe/i Ha npoeKTa, Csejj\v\u HaKOB, 
OTnpaBfl noKaHa kbm bcmukm, komto >xe/iayiT p,a M3npo6BaT onucaHMTe b Ta3M 
KHura TexHO^ornn v\ p,a ce HaynaT p,a rn npw/iaraT b npaKTmoTa, p,a ce 
3anniuaT 3a o6yneHkie b "HauwoHa/iHa aiOAeMkifl no pa3pa6oTKa Ha coc|DTyep": 

http://academy.devbq.org/ 

AKaAeMi/mTa p,aea Bt3M0>KH0CT 3a KpaTKO BpeMe p,a OBi\ap,eeje cbBpeMeHHMTe 
coc|DTyepHM TexHO/iorww, p,a npnAo6neTe npaKTi/mecKki yMeHna 3a pa3pa6oTKa 
Ha coc|DTyep v\ p,a 3anonHeTe ycneujHO KapnepaTa cm Ha coc|DTyepeH MH>KeHep. 



O^aKBawTe CKopo v\ BTopua tom Ha KHuraTa! 



CBeT/ii/iH HaKOB, 
cenTeMBpn, 2005 
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